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Compilers: new move 
Two new compilers on the way The Bu.sineu Ba.sic is \'cry characters so that programs will particular aspect of the compil · 
from Microsoft promise to turn much an aucmpt to match and be portable between machines er. It includes an au1oma11c 
existing ideas about portability surpass Digital Research's running this operating system translalion utility t ha t. coupled 
on thcirhcad. CBasic system. Digital Re· andcompilcr . with the standard ROICPM 

Microsoft has added C a nd sea rch announced a 16-bit ver - With the intcrchangcabihtt progra m. will ta ke cns11ng 
16-bit Basic to its range of sionofl hccompilcrin January . of disks between MS/DOS 2 CBasic programs and compile 
languages . The C is a standard Microsoft's compiler offers systems (excepting the Sirius. them under MS/DOS . 
vcrsionandoffcrsportab1li1y 10 14 digit BCD arith metic. label· when the implementa tion of 'The C implemen tation. be· 
and from other C systems such led Imes. long strings. multi · MS/DOS 2 is announced) the sides offering compatibility 
as Unix and CP/M-68K . line function s, dynamic arrays. idea of por tabil ity that Micro- with othe r C systems. compiles 

But the 16-bit Basic for and other new Basic functions. soft is promoting has a broader code m the stan dard MS/DOS 
MSIOOS 2 sys1ems will allow It is expected 1ocost £.JOO. range 1han anybody has hoped rck>catable format. This allows 
you 10 move Basic programs 'The MS/DOS 2 \.'ersion in for before. C programs to be linked mto 
from one machine to another particular will support a stan- Microsofl's intention IOOUSt routine s in Fortr an. S as,c a nd 
without a ny changes. dardised set of terminal control Digital Resea rch is plam in one Others. 

On the dark 
side of 
the Spectrum 
'The orig.inal mlCro price-aine r 
looks hkely to apply its inimit· 
able touch to the opposi te end 
of the mark el. 

Muled v.hispcrs in the indus­
try suggest the next Sinclair 
machi ne (or 1hco ne afte r next) 
will not be a s1ill cheape r home 
compu ter, but a 16-bit system 
with mul11-user poss1biht1es. 

Sinclair ,s understood to be 
havmg an opcraling S)'Stem 
wnnen in the C language. 
which implies compatib1li1y 
with Unix and CP/M-68K . 

TilC more prev a lent rumour 
concerning Smda,T s plan s m­
voh•es the ZX-83. so-ca lled 
beca use lhc company is ex· 
pcctcd to be consisten t in its 
sequence or na mes. 

The ZX-83 has so far best 
been pictu red as a meatier 
version of the Spectrum with 
varioU$ communica 1ions facili­
ties. 

Colour plotter 
suits Sinclair 

chip, so Softcs l had to design 
softwa re 10 lei Sinclai r 

•••""1.1u1u11+u•u ~u.,,,,uu,u,uuliuiuu 
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Sinclair u.serscan now get !heir 
ha nds o n a colour printer for 
undcr£150- even thoug h if s 
actually a Tandy add-on. 

machines emulate 6S02 princer f-----------------­

All that"s needed to link lhe 
four-colou r pri nler-ploue r to 
Spcctrums o r ZX81s is a 05 
package of hard ware and soft · 
ware from Hampshire-based 
Softest. 

Tandy sells the CGP-115 
mini printer-plotler for use with 
1tsTRS-80S)"Slems. l1isslightly 
wider than 1hc Sinclair ZX 
pri nler, and uses ordinary pap­
er on a roll IOcm wide . Plotting 
is done w11h black. blue. gree n 
and red pens. 

D r Chandra Fernando . who 
wrote the Sofles t package. sa id 
"This is one of a \'Cry few colour 
printers within the price range 
of lhc home user ,· 

The pnn1cr-ploucr is actua l· 
ly dc$1gned to work with .sys· 
1ems based on the Mostek 6502 
chip, such as the BB C micro . 
Bui Sinclair uses 1he Zilog ~ 

protocols. 
1bc prin ter is scm i-

inlell igenl. and accepts charac ­
ter control codes in the stan· 
dard ASCII forma l. so the 
Sof1cst package simply supplies 
the ASCII equivalent of the 
6502 printer control corn· 
mands. 

Softcsrs package co mes as a 
hardware inter face to cope with 
the handshak e protocols be· 
twc.en the micro and printer, 
and a set of machine code 
device dnven 10 control the 
movements of lhe pens . 

The pr inter con lrol com­
mands arc also included so 
that people can write their own 
special device drive r programs . 

'A typical program to d raw 
pie char ts. say. would take a 
day or so to write using our 
con trol codes'. said Or Fer· 
nando. 

Torch puts final gleam 
on its own 'Super-Econet' 
It will be SC\'Cral mon ths before 
you can get the Econct local 
area nct ..... ·ork runn ing on )'Our 
Torch computer - but Torc h 
says it 11 will be worth the wail . 

Torch spo kesman Ray 
Anderson said last week t hat 
his company has developed an 
advanced and mor e sophist i· 
cated vcm on or Acom ·s 
Econct sys1em. bu1 dcchn cd to 
give details of the system o r a 
release date. 

Mc said Torch has had its 
'Supe r-Econef running al ils 
Cambridge offices for se"Cral 
months. but added that the 
compa ny wants to release no 
further detail s until it is ready to 
launch the sys1em and cons,d· 

crs ·we've got 11 exact ly n ghl'. 
Mr Anderso n did say. 

ho ..... ·evcr, that the Tor ch sys1em 
allows two Torch machines 10 
lalk to one anothe r as well as 10 
BBC micros equipped with 
Econe 1 in1erfaces. Unh kc 1hc 
Acorn .system. Torch's file­
serving network docs not re· 
quire dedicating one machine 
to running the file scne r 
program. 

"At the moment we're JUSt 
productifying the syscem so ,I's 
easy 10 use a nd provide support 
for.· he sa id. 

' We've bui lt a \'try sophisti· 
cated sct·up on top or that 
which allows you 10 share disks. 
printen and peripherals .' 
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Sharp 81/2lb baby due 
You should be able 10 buy a 
micro with plone rlpnntcr for 
less than £400 in a few mo nchs 

If 1he hardw a re makes the 
tnp from Japan unchanged. 
Sharp 's MZ-700 (re Lcased 
there late las1 )Car) shou ld be 
ava ilab le m the U K 1n 
Se ptember . 

II compn scs a ZSO..basc d 
CPU .. i1h 64K of RAM . plug-in 
scree n. pnnter 1plo11cr and cas· 
scn e reco rder . 

The package \\C1ghs only 
8Vi:lbs includ ing tape recorder 
a nd pnnte r plouc r a nd comes 
with a n attach~ case al an ul ra 
£55. 

Th e basic unit is aro und £225. 
based o n cu rrent exchange 

raies . with 1he recorder at !28 
and the printer for £98. 

Paul Streeter. MD of Sharp. 
said UK pncc s would be de­
cid ed nea rer t he lim e and 
would 1ake m10 account t he 
<"ffec1 of 1hc falhng pound . 

The pnn1cr ,ploHcr has four 
ba llpoint colo urs - red. blue. 
gr«n and black. 

Sources 1n Japan say the uni 1 
itself has fi"c user-definab le 
function keys. 

The screc n·s price remains a 
secre t unt il launc h dace . \\he n a 
comprehens1\'e software range 
is also promised . 

The MZ..700 will run on 
Sharp's own operating S)'SCem 
and uses two \ers.ionsof Basic. 

Fast FIG-Forth for Orie 
For1h fe"e r has infected the 
Ork . 

You can now buy a cassette· 
based 1mplcmenta1ion of FIG ­
Forth from Ta nsoh . aspcc iahst 
O ne software house. 

According 10 Tanso ft direc­
tor Pau l Kaufm an, the package 
took a month to adap 1 from 1hc 
\'CBK)n of lhe Forth Inte rest 
Gr oup (FIG ). Tansor t's o ffer ­
ingcom es with wha t 11 describes 
as a ·comprchensi\c' 69-pagc 
ma nual. 

Kaufm an cla1ms that be nch 

tests have shown t he Orie 
implcmen1a11on to run 33 per 
cc ntfa sterl han the Forth on the 
Jup11cr Acc . 

Th e program mcludcs an 
editor and aMCmblcr. and Tan · 
soft says 11 has bu iU-m u11hties 
to take advantag e of the Ori c's 
screen ha ndling fea1ures. Some 
Basic type high resolut ion com­
mands arc a n added bonus . 

The pack age comes \\ 1th a 
dcmonstrauon music prog ram 
and costs £15. T ansofl is on 
Ca mbrid ge (0353) 2278. 

One \.Crs1on makes 11 com­
patible with Sharp' s existing 
products-t he MZ.80rangc­
wh1Jc the other . writt e n by, a 
Japanese software house. 1s 
said 10 be much more compre· 
hcRSI\- C. 

Th ere "''II be mass d1st nbu ­
tion th rough 40).SO() out lets in 
1he UK including selected bran. 
ches of 1he ~ a nd Lask)'s 
plus 100 gener al Sharp dealers. 

Sharp has alrea dy wr11ten 
most of its own softwar e and 
mor e 1s coming from six indc­
pcndem sohware houses . II 
includes games. bus iness and 
cducatt0n program s. some of 
which will co me free with the 
mac hine . 

A crock of 
new software 
Even iryoucan't lay )'OUrhands 
on a DEC Rainbow yet (PCN. 
March25} you can lay in a store 
of software to prepare for 11. 

M1crocompu1er Products In· 
tcrna11onal (MP I) of Barking 1s 
offcn ng a range of sof1warc 
'Ah1ch 11 says is spccificall) 
tailored for the Rainbow 's C P 
M·SO and 86 formats. 

The softv.are comes from 
such illustrious names as D1g11. 
al Rc5,earch . M1crofocus. Mic:· 
rosof1. M1cropro. and MPI 
itself . The packages CO\'C r ap­
plications and U1ih11es. 

MPI says they arc availa ble 
off ·the·shclf through Rain bow 
dealers o r from MPJ's own 
network of dealers. Contact 
MPI onOl-734 2907. 
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VIEW FROM AMERICA 

.,c.,_ 

California 
F '!ire remains 
micro mecca 

The invention of a computer that will onl)' let )'OU use 111f)ou' rc 
human stood out fr om the crov. d of new idtasat this )Car's Wcsl 
Coast Compute r Faire in San Francisco. 

The Faire has faded from 11S former glor) as ·chc' 
microcomput ing mccca . c,cn though the people v.ho cxh1b1t 
there arc bigger and more 1mportan1. and c, cn though 1hc 
number of v1si1011 goes on break ing records. 

But ther e ar csllll enough really new ideas to make the tr ip to 
the Silicon Valley area v.orth the cffor1-and the Turing Test 
on the CommuniTrcc system is Just one such. 

Turing was the ma n v.ho sugacstcd that the true test of 
machine intclhgcncc would ha,· c armed v, hen 11 beca me 
1mposs1blc to tell whether )'Ou v.crc communicaung with a 
human or a comput er. 

The Tree system has a 'T uring filte r· built in. v..hich causes it 
10 ask questions that only a human can respo nd 10 scn.s1bl). 

The company that supplies lhc .system charges $250 for the 
software, which runs on the App le II. and the only ot her 1hmg 
you need to use it isa modem 1oge t mtoth e telephone net"ork . 

Humdinger 
1ltc Americans ha,.·e start ed working on machines to beat the 
Sinclair Spec tr um. and first out of the traps is a new compa ny 
called Venture Micro Inc 'Wllh a system called lhe llumdm ger. 

Billed as the 'World 'slo"est cost full feature personal colour 
computer". the Humding er cost.s $129.95 - a t the curren t 
exchange rate abo ut the s.ame price as the Orie. 

It isn't just an American cunos11y: the maker insists ii is 
working on a ,.·ersion 1ocopc with Bnt1shcolour tele,ision. and 
v..hich they will ha,..e ready by July . The history of US a ttempts 
10 produce UK standard colo ur suggests that this est imate 
should be regarded asopllmistic . 

The l-lumd1nger has more convincing sound ab1ht1cs lha n the 
One. m that 11 can produce four simultan eou'> noises and 
transmit them through 1hc TV loud speaker. But the Orie has a 
superi or keyboard - the I lumdingcr·s is a squishy rubber one 
l,t,,. lh,. C,:.....,..r,. ... ·,. .. .,A_ .... ~ _ ,.__ · 

Plug-in packs 
for TI micro 

.......... ttcMlcail ....... Tr, ... CC-40 ............. .. 
Nfhnn~N121K .... 

Plug-in applications soft" arc 1s 
one of the lures Texas Instru­
ments wdl use to draw you 10 11S 
CC-40 personal compu ter . 
launc hed last week (su PCN. 
MDrch 25). 

TI is sup pl)lng soft"arc 
packages on 128K plug-in 
ROM s for the machine, "h tch 
costs £169.95 . At the momcn1 
they' ll only be of mtcrcsl if 
you're a business or technical 
user. but the range of app lica­
tions is expected to grow as TI 
talks to third-party software 
su~i ers. 

The idea of plu g·m a pphca­
t1ons will be familiar to compu· 
tcr games players. but Texas 
claims t his 1s the first t ime it has 
bee n used forbusincssso ft warc 
with this kind of capacity. 

Much of the 128K is taken up 
by ,·crsions of the packages m 
d1ffercn1 languages - German 
and French arc there as well as 

prom pts for users m d1ffcrcn1 
count ncs. and this takes up 
qu11e a bit of the capaci ty. 

'Out we are going to con tinu e 
to encourage third-party sup­
plicl'i with large scale apphca· 
t ions. and we'll encapsulate 
t heir softwa re in 1he ROM for 
this to sell unde r their own 
name.' 

TI has been issuing softwa re 
in this form for fi,.·e )"Cars. 
starlingorfin 1978wi th applica· 
tion s packages of 5K each. 
• TI 1s treading m Co mmod · 
ore's footsleps by bringingout a 
c.;,,ssctt e recor der for i1s range of 
home computers . 

For £44. 95 you will be able lo 
buy the cassette recorder 10 use 
as a program and data storage 
system for 1he 11·99 '4A and the 
new Tl -99/2 micro. 

The reco rder will h:wc an 
mccrfacc cable for the TI -991 
4A. and for "'oul d-be Tt-99 /2 
uscl'i the cable will come wi1h 
the micro . 

TI says the recorder will be 
available at the end of April. It 
will fca1ure an automalic rt· 
co rd ing level control. a d1gi1a l 
rape cou nter a nd a built-in 
condenser microphon e to allo" ' 
you to use it asa n audio cassette 
recorder . 

TI 1s on Bedford (0234) 
I 674M. 

nsterminal 
d isplay termin al can be switch­
ed from its cvcl)·day purpose 10 
a personal comp uter running 
PC -DOS and processing local 
appl icatio ns. 

So far this oplion applies only 
I in the United States. but the 

number of 3278.s a round the 
world should ensu re that it 1s 
expor ted. 



Peripheral price cut .., __ 
A dub set up 10 s.cll )'OU 
software at discount pnccs now 
plans to slash pr ices for add­
ons. 

John Durrant , manager of 
the M1croComputer Software 
Oub. said: ·wc· .. ·c had a lot of 
queri es from our members ha\'· 
ing difficult)' loading programs 
on their ca~ttc recorders. So 
we arc going to rev iew 
peripherals ror 1hc BB C mod­
els, Spectrum . Dragon and 
ZX.81 machines.· 

Reviewing will be lhc first 
s1agc. Th e dub then plan s to 
1es1 and buy sclttccd 
peripherals . 

Computerland 
micro mart 
branches out 
Com putcrla nd. famous in the 
US for 11s supcrmarkct-cype 
micro shor-s, plans Co open 11 
more stores here by autumn. 

·we hope toha\C at least four 
more in the London area plus 
branches in Edinburgh , Glas­
gow, Leeds a nd Sheffield.· said 

'As with 1hc software. we 
would try and get prices of 
add.ons reduced by using 1hc 
bulk -buying power of 1he club.' 
s.aid Mr Durrani . 

You can JOln 1he club free. 
and !here are no obhgat1on.s to 
purchase once )·ou\ ,e 101ned. 

Each month you are sen l a 
newslelle r conlaining program 
reviews for 1hc BBC . Spee· 
lrum. Dragon and ZX81 mic· 
ros. The program or 1hc mon1h 
for each machin e usually has 20 
pe r cent discount, and 01her 
programs reviewed normally 
ha"·e 1en pe r cent discount. 

Mr Dur rant s.a1d: 'The club's 
a im is 10 ta ke the ri.sk ou t of 

Chuck H ansen. managing 
duecto r of Compute rland'.s 
European head office in Lux· 
embourg . 

And 1here arc also plans 
for stores in Liverpool a nd 
Manche ste r. 

The e,u.sting U K Co mpute r ­
land stores. in Southamp ton 
and Marble Arch , stock lhe 
IBM PC, Dig11al. Apple lle. 
Atari 400and 800. Co mmodore 
Vte-20. Sirius a nd 1-fcwleu 
Packard. 

Take on your tax man 
Anydaynowabrownen" ·elope such as v.hcthcr to opt for a 
could drop through )'Our lene r- compan y ca r a nd v.hcther a 
box and give )'Ou a 1axing time. wife's earnings .should be 1axed 
In \\-hich ca.se you may find separa tely. 
Mic:ro1ax a sound in\.eStment. Th e package will OO\>Cr mos1 

Thi s piece of softwa re runs people a nd their tax ar rangc­
on the Sinclair Spect rum . Vic· ment.s. Bu1 1hosc runn ing a 
20. Commodore 64. Pet 400 bu.siness from home or m self 
series. Dragon 32 and BBC emp lo)·ment will ha,e to wa it 
Model B. until later 1n the )'Cir when the 

It Wlll calcula te your ta;x complemen tary package be· 
liability for1he 1982/83 tax year comesavailable. 
and work out your a llowances The package is cu rrently 
for 1983/4. av11lablco nly by mai l order but 

le costs £24.94 and not only Microtax is negotiating with 
take.s you through your tax tv.·o re1ail cha ins 10 make it 
re turn step by Slep but also available off the shelf. 
helps in ma king decisions - Microtax 1.s on 04862 20369. 

PC'S AP RILS.198.J 

software buying, by reoom· 
mending only those progra ms 
we ha .. e 1csted oursche.s.' 

Software d1stnbutors ha\oe 
reacte d cautio usly to the dis­
counts . UK Software's Ian 
Sinclair said: 'The ideas behmd 
the dub seem q uite good. 

'We sell .software to the club 
as the same ra1es we sell to ou r 
dealers . And if it wants to .stll 
software to its members at 
the same price the club bought 
it , well . il's up to 1he m.' 

Tony Baden of Bug·B)1C felt 

that the club's discounts were 
not tooe:xccssive andsa1d: 'The 
ideas behind the club see m 
feasible. So far, 1hey ha, e 
ord ered 200 cas.senes o,·er a 
two-month pe nod. · 

Mr Durrant boas1s of a grow­
ing mem be rship and says other 
plans in lhe pipclme include 
offering discount software for 
the Orie I and Commodore 64. 

For furlh er information con· 
tact the M1croCompu 1er Sof1-
wa re Oub. PO Box 166. Ox· 
ford OX2 9BJ. 

PCN Charts 
PCN CllarU folto- ·s tht riw and fall al tht UK's bnt·ldlin1 micf'CJII. This 
f~htly top-ol·lhHtlopl list tdlll )"~ what's Jdtina bftt oi·ff lht 
roun tff: It dots DCM tllkt tlttNnl al maU ordt:r and don not tOUnl 
~t-onlyo.-dtts. Thb111ttk"1ftpru.tlow the numbtrolmadliMSsotd 
In the 1111·0-,.·ttti. ~ e!Mllft1 lwo wtdlf bd"ore pvblkatkl. da le {In th is 
c....April l).so1tw.du1ruldl dwltory In hiellstrttUbelwtffMardl4 
uclMattb IS. 

Machine priC'es quoted•~ for Ow no-frilll moddl and lnduck VAT. 
l nformalion for the PCN Cll.aru h ni lltd (f(lffl rf'talltrs and Otakn 
lhrow&ftoul IM roun try and <'Ompiled by MRIB . London. They .. -m bf, 
updated e,·eryallernate •ttk ... IO ,.-.1ch for IMa l'l'O'fs lo follow lM up, 
and dolll "M ol tlM-btsl ·.Wlltrs , 

To, Tw.ty -, 19 £1,-
MODEL PRICE DISTRIB llfO R 

- 1 BBC Model 8 099 (AC) 
- 2 S1nclan ZX8 1 "° (SI) 
T > S1nclau Spectrum "'' (SI) 

T • Alan<l(X) £160 (An 
I s Nc.,..braJnA D J299 (G R) 

I • Commodore Vk:-20 £170 (CO) 
T 7 Dragon32 OOO (DR) 
T I J U("IICrAcc £90 (MM) 

l 1: 
0<K I £100 (O R) 
AtanfO> '400 (An 

111 Commodorc6-I 1345 (CO ) 
112 AcomA1om (174 (AC) 
I 13 Appk ll £176 (AP) 

14 Sharp PCISOO £170 (SH) 
115 nxuT l99 £150 (TE) 
f ll Epson HX20 £472 (E P) 

17 Lynx48 tm (CA) 
111 ColourGenlC 02 , ( LO) 
111 TandyTRS mo (TA) 

Colour Compu1cr 
- 20 Commodore 4016 £632 (CO) 

TopTN- £1,. 
- 1 S1m•1I £2.7S4 (ACT) 
T 2 0.00,-MI l l .581 (OS) 
I > Ol1\Cll1 M20 £2.7S4 (OL) 

l : HP86A £1.541 (IIP ) 
Appk lll £2.71<1 (A P) 

• Commodore 8032 £1.019 (CO) 

T ' San)"o MB C ICXKI £1.1~ (SA ) 
T I Mtao- M, m, 803 £1 .720 (BM) • Sharp PC320 I £2.300 (SH) 
1 10 Xcro•820 £2.415 (RX) 



Pick a brick 
with Pinball 
II was only a matter o f time 
before somebody came up with 
an clwro nic version of Lego to 
run on your micro . 

Software pirate is 
scuppered by ACS 

With lhc Pinball ConSlfuc · Anyo ne with ACS softwar e 
tion~ty ou canmakcyou r own that didn't come 10 them 
pmb all games piece by piece. throug h the usual cha nnels 

For £27.95 you get not only should contact ACS 1m-
1hc software bul also a joystick . mediately . 
This is used to mo,·c I hand ACS Software. ""h1ch spc· 
a round the screen lo pick up cialises in program minga idsfor 
pieces from the part s box and Sinclair machines. has JU'it 
place them where )·ou want shaken offa sort .... are pirate by 
them. The hand can also u.se a the thre at of lega l action. Bui 
paint brush co colour 1hc fina l 1he pirate claims 10 have kept 
article . no sales records-so you could 

And once you'"c made the be left h,gh and d ry in posscs­
machinc you can use it 10 play s.ion of ripped -off software 1f 
the game. you replied to his ads . 

The complete pac kage. The software shouldn·t be 
which has been dcs1g.ncd to run hard to spot- illegal copies arc 

put up the logo an d the copy· 
ngh1 clause of ACS If )OU call 
ACS now it will provide any 
support you may need. 

The prog rams in question arc 
machine code assemblers and 
disassemblers for the Spee· 
trum. They arc normally -
legally - available from A CS 
1hrough a mail-order scheme 
and from some shops and 
so ftware retailers. 

Ant hony Booe he of ACS said 
that the pir acy the company had 
stamped on was essentially a 
one-ma n operatio n . ' If s the 
first time "'c'vc txcn affcc1cd 

by 1h1s land of thing.' he sa id. 
·and 11 lea"'esa nas1ytas1c.· But 
he added'. 'We'd ha\e gone 
afccr him anywa y- ch,s has got 
to be stampcd ou1.· 

In this case 1he threat of lega l 
actio n see ms to have been 
enoug h . and ACS regards lhe 
matter as dosed, although 1he 
company would app reciate 
hcanng from users . 

It has offered to gt"'e advice 
to anybody else suffer ing from 
piracy. 

ACS can be contacted 
throug h Mr Boo1he on OS32 
667440. 

on the Apple II . can be iden1ical to the exten1 that~ --- -- --- ---------­
obtained from Pete & Pam ACS·s logo IS on them. and Non-violent cessor for che first time will be 

able to do a letter within half an 
hour of the introdu ction ,' the 
compan y claims. 

h;Co;=m=p=u=,e=rs=o=n;;0706-.;=,;22=7;;;01iiiliiii. ~- when LOADed 1he programs software from 

Systematic 
Thr ee softwa re packages and a 
new expression were coined 
last ..... cck . 

Sys1ema1ics ln1erna t1onal 
launched word processing. 
database. a nd pa)roll packages 
for users of Apple, IBM.Siriu s. 
NE C and Triumph Adle r 
micros . And w11h a memorable 
1urn or phrase 11 dcscnbcd its 
software as a response to the 
'user-violent' offerings of some 
of its compcuto rs. 

The Sys1cma11cs Word Pro-
ussorcosts£200and a ims 10 be 

......,,._, .. ..,;.:t.,,.....~:.i: ... ..,.':"'~w.._ f~';;~uc'e0

d 1~S:~ :~~:; ~~~ 

The Administrator also costs 
£200 and offers bot h database. 
and addressing and mailing 
fac,Jities. 

The Sys1ema11cs payro ll 
package cos1s £400 and has 
been dcs1g.ned to cope wich the 
latest legislation. including the 
Stalu tory Sick Pay Scheme. 

In addition to its own soft­
ware , Systema11a anno unced 
that it is 10 market the M1cro­
fincs.sc financial modelling 
package ..,h1ch can also be 
integra ted with its other soft· 
ware. 

Sys1ema tics software should 
be a vailable through your local 
mkrodcaler. lncaseofdifficul· 
cy. Sys1emat1cs 1s on OW(). 

wllll .. tti.l ~....,....T 't'-,..,.. ll llo.drt,c,il~l--- and the S)'Slema11cs Word Pro-
._ .... ._ .. lNt., tllN ~wWdlt.r...tt.tN •MIM ...tti ....... ~--''-------- ------ --I 

61121. 

dral ......... . s. ... _ .. acdl6Ntalr..., .... .._... ......... ., M . t t 
tli9TV .... IN ....... ..... nlm t1ti..,,_..., . INCNII ....... W.uh 1cro ry OU f..--:;",......_'"' ........ _. "_""'- _ "" __ _ _ a..,_•· -_•••----lk• • 
ACT launches 
Writer range 
for Sirius 
The compa ny behind the Sirius 
1n the UK has launched a ra nge 
of pnnt ers to go wich 1t . 

ACTs matc hing accessories 
start with the Writer IO dot 
matriit printer. This prints at 
120CPS a nd will set you back 

095 . 
Fro m there you can mo"e up 

t hrough 1he Writers 12. 14. 20 
a nd 30. 

The Writer 12 costs £69S and 

1sde-s1gna1ed a busine ss printer. 
It gives 120CPS. and has log,c 
seeking and bit grap hics capa­
bilit y. 

The writer 14 COSIS £1.29S 
and docs 150CPS. It acts as a 
heavy-duty pr inter for high· 
,•olume use . while the Writer 20 
1s 1he fastest wnh a cla imed 
180CPS 1n draft mode. ll also 
has a slower lette r .quality 
mode . 

At the top end o( the range 
the daisyv,,heel Wncer 30 costs 
£ I .39S and produ ces 40CPS. 

A CT ison 021-454 8585. 

• PCN will Pro-test the Wri1er 
IOinissuesc\en. 

Try before )'OU buy is 1hea 1mo( 
a service set up 1n the North for 
micro bcgmncrs. 

Based in Macclesfield. 
O esh1re, M1crot1mc lets you 
tes1out a micro .a ndtr ics1ogive 
you a good idea of which one to 
buy. 

This service for 1he unde­
cided cost19Sp for the first half 
hour' s u.se o ( the machine plus 
30p for every IS minute s I here· 
after. The price includes baste 
1cchnical help . 

Machines provided arc BBC 
16K and 32K . Dragon. Tandy 
TRS 80. Orie and Sinclair"s 
Spcc1rum. 

Will Ablctl, theprop rit"lor of 

Mtcrotime. s.ays he doesn't 
rcceh·c any com m1.ss,on from 
local dealen if his cus1omen 
decide on a particu lar machine , 
and he owns all the micros 
himself. 

Duncan Cummins, who used 
MtCTotime . said he was ,·cry 
pleased with the service. He 
tesced a Spectru m and a Dra­
gon, and prefe rred the Dra gon 
because of 11.s full-sized type­
wriccr keyboard. It took him 
I 1n hours on eac h machine 10 
reach a decision. 

M1crotime is open from 6.30-
IOpm Monday 10 Saturday. at 
Waterside . Macclesfield. tele· 
phon e 0625-610793. 

PC,. APRIL8.1983 



THE BUSINESS SOLUTION 

6 FREE l~~~~~~TED 
ACCOUNTS 

With the purchase of a 

~vts DSSDRNE 

NEC PCSOOO 

As you know account ledgers can cost anywher e from L2SO to !600 per ledger 

l ikewise 6 integ rated ledgers from £.I SOO to £3600. Silicon Valley having recenlly 

nqotiated a large qu antit y of packages. can now pass on to you this amaz.ing 

free offer of all six NO\IINAL . PURCHASE . SALES . INVOICING. STOCK 

RE.CORDING and PAYROLL . wi1h our 

AMBASSADOR CLASS SERVICE 
Other packages we sell are : 

Bos. Peachtree . Padmede . Systemeatics. Vlasak etc ., Visic:alc, Visitrend /Plot etc., 
Superall, Micro modeller . W/ P. Wordstar, Spellstar, Mailmerge. Selecl. 
Perfectw riter, Easywriter, The l...ast One, D Base II , Cardl>ox, Visiword. 

Some of our other offers 
Osborne Double Density+ OK I M80 Prinl er 
Osborne Double Densily + Praxis +104 Column+ Moni1or 
AppleU E + OKI M80 Printer 
NEC PC 8000 64 k 2 Drives. Monitor . Keyboard+ New Epson RX I 00 I OOcps 
Sirius I 1.2 M.Bytes New Epson FX80 IOOcps 
Sirius I 2.4 M.By1es MXIOO FTIII or TEC 2Scps Daisy wheel 

£13 75 
£ 1699 
.t 845 
P.0 .A. 
£2395 
£2895 

SIUCDfl VPiLLEY 
comPLITEA CErlTAE 

Thel'«rMnen t 

Computer Show 

Su1te 104,S -·~ 12 Lewr SlrNt 
Henon Squ.,, Poccld,lly 
8-ctv.,nsO..dM1 ~ .. ,., 
London EC1N 7AJ 061-728 1686 

L 01 242 2803 061- 792 2723 0-041 &38 3487 Bun ol 0272-214 572 
c 

PCS AP RIL 8.198l 
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Dynacalc 
spreadsheet 
for6809 

Micro consumer group 
dives into discounts 

For those of you in business 
a body of consumers who h;we AMCU membership costs with a 68()9.based machine 
come together 10 take action on .£25 if you use a homccompu1cr. there is now anothcraltcmativc 
issues like lower prices and a £37 . .SOifyou'rcinbusincs.s,and sprcadshccttoVis iCalc. 
guarantee on the supp ly or £39.SO if you arc in educa tion. Software houscCompusen.se 
machines. We want lo cut out Mr Swcrhun claims 250 mcm- has launched Dynacalc which 
the middleman.' bers, and presents t he AMCU runs under Acx, Uniflcx or 

A microcomputer consumers' 
group hu gone on to the auack 
and is in there pi1ching with the 
suppliers. 

The Association of Micro­
Computer Users (AMCU} 
promises you advice, problem 
solving and arbitration - all 
the usual thingsconsumerorga­
nisations do . But in return for 
your members hip fee of up to 
£39.SO. it also promises dis· 
coun ls on software and hard· 
ware as an extra. 

Paul Swerhun, principal of 
the group.de5Cnbed AMCU as 
the mJCro owner's equivalent of 
t he AA . But he added: 'Weare 

The National Comput ing ai a kind of exclusive club. OS-9 on models such as Tandy 
Ctn trc. which also offers con· Benefits of AMCU mcm- TR S.SO, Positron 900t9000 and 
sumcr advice, predicted that btrship.hesays,includespccial Southwest Technical Products. 
t he middle-man might obJcct 10 prices - known only to mcm- Oynacak: is availableo nlyo n 
being cut out, but its spokes- bers- on popular micros like disk. and costs £140 for use on 
man said a national consumer the Vic-20, ZX81. Spectrum, the Aex single user operating 
group was probably o, erdue. Dragon 32, and BBC systems. system. Multi-user ,·ersionsfor 
The retailers already ha,•e the Software prices arc also under Uniflex and OS-9 opcra1ing 
Computer Retailers Associa· auack. he claims. systems cost £340 and £220 
tion, and UK manufacturers You can contact the ACMU respc<:ti,•ely,exclush·eofVAT. 
ha\"e the Bnt1sh Microrompu· through Mr Swerhun The spreadsheet IS available 
tt'r Manufacturers Group. Worcester (090S) 64<MOO. direct from Compusensc. or 

t--- ------ .::==================- from SWTP's 12 UK distribu· 

Mainframe 
meetings 
for Sirius 
VictorTechnologiesand its UK 
distributor ACT are working on 
ways to increase the flexibility 
of the Sirius system. 

Before t he end of the year the 

tors. A \'ersion for the Tandy 
colour SI x 24 screen is due out 
withm a month. 

Also wailing in the wings is a 
Cobol compiler for the flex 
operating system. llus disk­
based compiler is available for 
demonstration now. and 1sdue 
in about 1"'·0 .,·eeks. 

Compu.sense 1s on 01-882 
0681/6936. 

f~t'. ;~~J:1:.1: ::!"...~~ Hotel menu 
well mainframes. and itscapac- Residential mK'To courses in 
ity as an omce computer will plush ho1els are catching on 
grow with the addition of spc· north of the border. 
ciali.st software. The: Royal ll otel in North 

In the US. Victor Technolo- Berwick will be the site of 
gies is aiming to provide IBM weekendcourscsconccntrating 
3270 SNAISDLC emulation. a on the BBC Mtcro from the end 
co-axial connection for IBM of April. 
3278 emulation. and support CNCSSNUTS-lil9o.tdl .. cruy._.dieu..~.._. 2.5 .._ Course organiser Ian 
forBurroughsTD830and Hon- .. .,,,.,......, 14 ..._~ .............. CMN....,....._S... Goodall promises four 10 six 
eywell's VIP protocols. There ...._ t11111 o.t~ ........., .....,. ...._. ...... IMI t. 1119 hours devoted lo background 
should also be videotex and ..,....,CNN-..Mt..lM ........ •CMU..,...fottNC7000"'" skills, with what is left of 20 
telu links this year. ::'=-~~!:.'::'i..--:.. ~~ 1 ... :::: ... ~ hours spent on programming. 

ACT is working on word -- ..._ n. .......... ~., __ ..._ ,....._ Mr Goodall is on North 
processing and electronic mail ..........,bUR&.,t•---· n..,.._ftlltstll.15. Berwick (0620) 3184. 
packages for the Sirius. It will 1-------------- ----~---------< 
give no «lease date and,., Starr,· ng software not decided on a price, but a 
spokesman said they would be 
'keenly competit ive·. Packages 
in ACTs current range cost 
about £19S. 

The: intention , said ACT, is 
not to turn the Sirius into an 
intelligent terminal. but to im· 
prove its position in a sector 
where it is already established. 

Bo1h Victor Technologies 
and ACT have been raising 
capital re«ntly. and each has its 
own expansion plans. Acrs 
in,·oh·e 1he production of its 
own micro, the Apricot (PCN. 
March 18). 

PC°' ~ PRIL8.198J 

Brislol Radio West engineers 
ha\'e broken new ground by 
broadcasting da1a on 1he air­
wa\'eS- and the response has 
been 'incredible'. 

Dozeni of leuers and prog· 
rams are coming into lhc station 
as a resull of Tim Lyons' and 
Edwin Toz.cr's programme 
Datarama. 

The programme needed spe­
cial Home Office approval -
but once: on the air 1t round an 
eager audience. 

Da1arama runs for half 
an hour from 7.JOpm every 
Monday evening, It is a general 
interest programme on oom· 
puling and sets the tone for the 
software broadca.su-thesego 
out a fter the station doses at 
lam. 

Radio West aims 10 put ou1 
data for a wide range of 
machines. said Tozer. Mos:1 of 
ils output is .small routines and 
utilities. but longer programs 
can be broadcMt dunng the 

nighl when, every IS minutes. 
data is added to an automatical­
ly broadcast message. 

If you 11,·e in the Radio West 
catchment area tune m on 238 
metres medium wave or 96.3 
VHF. 

And depm·cd insomniacs in 
the rest of the country can take 
heart - Tozer and Lyons plan 
to offtr their programme lo 1he 
mde~ndent radio networks so 
data on the ain.va,·escould soon 
be commg you way. 
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Dealer enquiries 
welcom e from bona 
tid e computer 
dealers 

TRIPLE YOUR DISK 
ACCESS SPEED .................... ,....... 

FatDOS 
,n1Dnt..,..i: .. .,,... .. .... .. -~ ~~--DOS...._. UIMl_, _ __..,.DOSNM 

c.....,..,,..,..... ... 
IOS/Al'PltSOfT ~--­
DCtl ..................... 

no_. ltUf,.• 
bM.Mt•......., DOS--. --.............. ,, .. ,_ ~, u.,.... ,- •-a...,,,_,.._ ·- 1-~. , .. _,...... ,__ ,_ 

......... , .. __ 14• 1-_ .. 
VersaForm 

lluslneM Form 
Proc:e-

NOW AVA ILABLE FO R 
THE IBM PC AS WELL 
AS APPLE 11111•• Ill 

Ven.1Form required l!Ule under · 
,tendtn11 of CMlt• iwoceuing, iu 
COnct'PU, procldures or d.tt.1 
JtOr,vt ttchnology . Yet it it 
8 cio--lul, HIV 10 UM system 
which 1lk>ws you to 911 N>«1f,c 
.,..,..- hlndling ;c,bs doM Wllh · 
ou1 being invol* with the 
techraiell <Mitt pro«siing . 

v-FormlOt'Apphll OJI 
Herd Dilk VMtfOn fOf APC* II 

<21115 
v-Form PNCM lnterl Mllt 

(141 
y.,..F_ '°'~Ill t2tl 
v .. Form lot IBM PC £216 

LET YOUR APPLE 
SPEAK FOR ITSELF! 

With Suwt El«tronicl" E~ho II 
Sp#dt S,;nth#l1M . Your APP# 
/Nllyun1PMk. 
Al,a by StrNr El«tronia ;, ,,­
Edto <;.,,.,.J Purpou , - A 
~t• 1t1nd .a,,,. unit. Mtd 
TM Echo SIJ#Ch Modu ,. for 
OEM 4'Pllc1tiofM. 

WE HAVE THE LARGEST COM 
FOR APPLE, IBM PC, HX20 AND 

SO YOU THOUGHT THAT 
YOU COULDN'T AFFORO 

A PLOTTER 
THEN CAME SWEET·P 

AN INCOMPA RABLE OR-"HIC 'LOTTER AT tst5 
Wart, on Ml Micro, with • .uiUlbl• t»nl'- in terf.a for Ml your Gr-,,h 
Proauln,, ChMT Proc.uJng, En,i-rn, G,-ph la Mtd ONrlte«I Tr.n 1· 
P*Wte;.. JC/lit tMI• • lc>olt •t thil com,»rii<>n with tM St/ON Pto«r. · 

~ 
Will P•int OEM Colour, 
lnt . L•ttff Sia G•f'lffatot No Y•s 
S.tf Ttst NO Y•s SiN 
p.._.,. K-v No Y•s Wflfht 

Spec;.1 C•n1ronia 
P•r•llet 

H!l"x81h3lo\ 14x8)h3 ., .. 5%1bs 
&''Sec Eni.r K.y No Yn SpNd 3" S9C 

Tr•ncte*"tnciff Yts Yts A• . 
Soh-• Y•s Yn Sllpr/lrdl 500 250 
Pk>t ConwNndl built In NOn9 19 Plot ArN 8"x 10" 8" x1 28" 

M SWEET.PSOF1WAREAVAILABLEFOR ~ 
~ APPLE , IBM PC, OSBORNE AND XEROX 120 ~ 

ADDITIONAL SOFTWARE: 
SWEET PLOT 1-APl'LE TUTORIAL GRAPHICS - VSCAlto f~ IBM PC) 

BPS - .VPLE - COMPLETE BUSINESS GRAP HICS £131 
BPS - IBM PC COMPLETE GRAPHICS £265 

EPSON 

HX-20 
THE L ITTLE 
COMPUTER 
WITH THE BIG 
PERFORMANCE . 

Tht HX20 Is• lull 

mwklbl• Port•bM C'OfflpYtff 8190 communiclltn. You 
can corr.« RS·232C •nd S«-4 lnttrfac:ft to t .iephon. couplers 
90d ot MJ J»t'lpMl'elt. Tht full SIU ASC II k•vboerd worit..t jutt like- • 
r-.Ulllf ty~itff . And it't compl1t• with • bu11t Inc pril\ttf. • LCD tcrMn, 
•net mutk tt<'*"•tion v.e • oiHo•IKtrlc IJM9k•. Full nt•nded Micto· 
.oh BASIC. Tim. end CMH functions, 

AND THE PRICE - AN INCREDIBLY LOW (402 

MACHINE CARE - DUST COVERS ..... _ 
"" -- "" -· n .11 ..... ,. .... nu, .....u .... "" 

__ .. 
"" .,., 1r..._ "" --- "" ._..11111,r ._ "" -- "" .._,ur-- "" • ,c ..... ,c:- .... := .. no ... _ .... no • ..,-.<,,_ .... ·- .... ,...,MQ ... "" ._ ....... 

"" .............. .... ,-. 1_.u.,. ,,. . __ .. 
.... .. .• .... ,..u,,- .... ._•wr- flt. .. ,."1,,,._ .... .. ,r ..._ .... .. __ 
.... .... ,r ..... "" 

THE ELITE SERIES 
OF DISK DRIVES 

FROM RANA SYSTEMS 

.._,.._~.........,. 
Al,,.,- .. , ~-~·~IOlhd, ,..,_,._~IO"'""''P,I~ 

A~ltluehon1""wn...,..~....,,... 
tlf-..-:f>Q>,t",'jO.J--cor-.. 
AQ:,ieolOl]Ul'Wa1ytWi•...,.Of~ 
.o,icr,c,.......you<J"1y ........ r-:,la:-

~"'tl.O"'IO'E-CO'*Olel:Ufd 
.,n,~cq-,w'1WlltlPl>,c.w,.t,,...,g 
,,,_.,~_,.w.,AQ:ile,l'Jl.lcaricdyuw 
,w,()~)()l,c,nWO,.,Of'«l 
~~~C....OIJI.ICl:l,t,flNIJ"ie 
,o.,1_..-10-n'1Rarlili,ci-

""""'""' = .. .....,,.._ 
(-(U"""""~"llJOOI"" l•O-..°"""...-,.,"'....,..~,... 

~~Wi.JK-.'l!''>U'>~,1'.'.IK ...... 
~F-l,ooc,lp,rq~.nl~,opa 
N>.-.E-1"-~•~'I.~ 
,,,;-.11166,2'1! .... ~··,au~ 
10,-,o,,;1,.~,illoec.iu,e(II 
,:VPIIQl'\,.....,-,.,:¥d~\Oeel 
,H •d._,, 

.::~::=.-rt-.... ,..,_,...,,..., ,._ ._ ... ., ---··--.... ~-· ~-t ... , ... _._ . ....., .. ·-•·IO~..-·-...,._,,.o;i.,.,•._ ,<> 

:::.""t,,t -·-·~ .. .,.. .... 

===-T .... ( "-<,'-"'""'• --- ,¥0, -~...-,:.,CJ"-.~-""" ... .. ~· _ .... __ _,.__,..,,..,. 
OO,,l-flX>,(111 ... ....,,~ 

EL ITE OM £2tt 
ELITE OM. ControH• £348 
ELITE Two 12 • 40 Tredd £411 
ELITE Two & Contro41w L481 
ELITE TMW 12 • IO T'9dl:I £'559 
ELITE Ttw. a Con1rolter t82t 
RANA Cont ,oH• AN tor 

4 °'"'" £15 

r Mi££ionait'«~ 
18 LEARN All A.BOUT 

THE STOCK MARKET 
AND HAVE THE TIM E 

OF YOUR LIFE DOING IT I 
MNnon..;,.. lit n'ludl mo, • th~ 
••dtll'II, ,...i 1~ 1c: "'"9 ~tlon­
Mllllol\el, • h • ._nlnt tool of 
lncomoMlbM v•l v- • ....,. 9f1d 
1flnM1oCl .. 1utor . 
IIM PC .-.ion £11.H 
Appl9 I I --,n £'51.N 
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BINED RANGE OF PRODUCTS Goods listed in this 
advertisement are 

available from our 
dealers throughout C/PM COMPUTERS IN THE UK! 

.4t1NOuNCIN•Goter 

5pr?,4Y~f~ 1 

pJJlgtfou~.for,1op.Jlow. 
We stock tht /ollowin, 

print en: 

Tec,lltoh FI 0/40cp 1 ... L 1,285 
Ttch/ltoh F IO/SOq>s ... !1~ 7S 
£pt0n MXIOO ~IT Ill . .. L499 
£pt0n MX82T Graph ic Ptr . .!369 
Ep,on FX80 FfTIII , .•. , L4 l8 
NEC 80238 Dot M111i,c .. . U49 
OKI Miao line80 . . . ... LJ99 
OKI Mia oline 82A . • . • , .!349 
OKI MiaoliM 83A . . ... .!499 
OKI Miaoline 84 Parallel . .!799 
OKI Miaoline 84 H.S. Se1ial!891 
Otympil ESWJ with KB • LI ,()98 
Olymp ll ESWl 02 ( RO) . , .!836 

l;'/'~~'le~ . . . .. . .L48S 

i1f1~~'1a~allel . . . . L48S 
QUME Sptint II .. . . . . . !1290 

ft!~?F~R~u~ 
NEW CATA LO GUE 

O F 2.Y.ll!..i.22 
CO MPUTER RELAT ED 

BO O KS --­IIERI/ICI I RIEPAUI 
OE,ARTIHNTI 

II 11)$S(M)N.( 6. l0tl00fil .W IIO# 
A~AIUILIKll~l*.wt'Olllfl 

Al"l"LE Ol'l IBM l"C 

~, .. .,. • .....,.,. r-..onabl9 

ttO tat i hOur, U .50 I* NCh 
tubMqu.ntihOUl'in - · £12 I*' 1st t !'lour , et Plf" 

MCtl IIUbMCp,.-nt t hOur W'I 
London . 

""' I TIVI llcCLl '.AN In....._.... (1711 227011) 

"' OAYll lllltCUI In L...._ 
(01 ·7111112) 

.. ... 
"{~Pi . pel1ne 

Random Access 
Printing Buffer 
• Jtanoom Accew p unt ing - llOf .. 

porog,oof'll or pocfvl' .. Jorp,,nting 
,n or,,yorc»1 - onyrw.mbtolol -I flf0,.,. """'9 -CQn ...eN IOA()l llfP,ln , 
fllSl,()1,11 dumb!)uh,r'°O()e«J!IOf'I 

I lw,c:. "'llllW'lg - i.b y()U lft letf UQI 
OIOngP, llltlO OOOlhOfl.urge,M .... 

• Compf- ol dalo to, .. IC ..... 
utiwottonolmernot"'ltpOC,e 

• ~erOM~IOClilor~ ... 
· ~ dut)l,COI IOf'l eopot>ol,fY 

Pnnb copes Wllhoul UtonQ your -• (OSlfllekpol'ldOt>leby,;,o.,.lrom• 
,...,..1ot211Clvtel 

• Stanoolone Uf'loll - dOel t'l(lll l,IM up 
YoUf compulef ·, ~ or eqXJn, 

..onMOl'POC'9 From £179 

light Pen System for 
Apple II'" Computers 

n,. LPS II ii 1he only true H igh 
RltOlution L1111h1 P•n Syllem w,ttl 
full IOhww. $uppc,rt fo, the 
Appl, 11. High Re.oluuon pkturH, 
diagr-,ns •nd asher gre,pftlcs c.n 

be Mlily dr-n on the 1a-.n. 

LPSII FEATURESINCLUOE 
•PENTIUX M«it lne Len,w,ge 

Sofrw.tw. 
•f' ENPAINTER Solfw.n IYSNm 

.,,,,;r,,..,( ill>w-#11 
•if Compl«e Hi·R • Dr• wing 

Sylt..-n&. 
•1,1.,,., s.J«tion Pro,r.m,. 
•Hi·R• Tut GMNntor. 
Ll'S II by GIBSON 

LA.IORATOR IES - t24.t.OO 

Europe 
GAMES ..)\..,.· ..f'-7SPEC IA L 

GALORE"\,.\. euv,.s.,.,.,. ~ OFFER 
NAME ,,\ICE NAME ,.,. ICE 
Haen Of'bh .•••.•.•• U 4 .115 canno" htl euu ... . . 1:2.uus 
Soft l"Ot'n Ad......,ture ..• £19.95 L.«~k • . , , , • •• , • , t:24 .95 
Cro• Fir• , • • •.• , , . £11.tS L...,.. ... l~ , . , •.. . £1 1.95 
J- lrMkw. , • , , , , , t:Ul ,95 Sn.It..-. (19.9 5 
MINlon AttffOld .. , , • (13.915 Go,..n . • . • . . . • ... [24.I S 
Mylle,y HOUH •...•. ( 17 .915 8.ndltt .•. . .•.•.. , £21JU 5 
Vly,_and TM • ..,. of 81ecltPOd• (21.95 
tMOokt.,,11'1- ... ,. £22.915 FrNF11U ., ,,.,., ., £21JIS 
WlHrda,.,1- ..... t:22 .115 Al)Plel"enlc:,, ,,. , . , £ 19.15 
Mer audw.,,,,, .•.. £22.95 , .... w.,., . • , . ,, , (19,IIIS 
Gr..-.non Menor .• , , , • t::22.ts l"rllOMf II . .... . .•. £ 22.115 
Th rflhold , , •• • , , . • £2 7.95 l"h•1W f'lr. ......... C2l.tl5 
M-ketuek .• , , , • , • £22 ,115 SeuobtJM .•.• , . , , .. f:24 Jl9 
Uhlm1 II ..... • . • , , (39 .915 o.,.,.""' Ooblln• .. • . . . £ 19.915 ,,oe,w ........... r:z1.ao eort • , , • , • , , , .• , t 19Jll5 

Epo,cl'I • , • , , , , • , • • £21. 15 

• 

WE ARE PLEASED TO 
ANNOUNCE THAT OUR 

LONDON OFFICE IS NOW AN 
AUTHORISED IBM UK 
PERSONAL COMPUTER 

DEALER 

LOOK AT THESE ITEMS FROM OUR WIDE 
RANGE OF l' ROOUCTS FOR THE IBM PC 

HC.l_,"_I.,. ,1-1 .1-111,..u.-
W.i to,a,( M l .. l'C "·· l•l• J , .. u .. ,c 
'"'-ll .. ,-.. 1 .. 11' .tl ...... celCr.f ... 
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··-··•t .r l .. l'C 10 •• ~1·~~.!••l .. l'C 
llotltM1C •r• 1 .. 1 .. ,c ..... 
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Lc11crscomcfro m pcople hkc 
you,sopulloutyo urlN KEY 
finger and feedusahne . lfit 's 
of star quality PCN will add 
£1010 your spreads heet. 

Address us al Random 
Access. Personal Compur~r 
Ncv.·s, VNU.fa·elyn Hou.se.62 
Oxford Stree t, London W IA 
211G. 

Be careful of 
the Context 
I r«c1ved a copy of )·our launch 
,ssue in •hic h you publicised a 
photograph of 1he CJWP Con-
1ex1 microcompute r . You de­
scribe 1t as an 8-b11 system ~·1th 
about the same capabil11y as the 
Osborn e. 

This bald announceme nt 
hardly docs JUSIICC to a IWtn 
processo r , p1,cel·mapped 
machine . with \'ery h1gh rcsolu · 
lion, a full 80 co lumn screen 
(did )·ou know Osborne has 
52?), 104K of RAM, and a 
no-wait state Z80A processor 
which is .so efficient 1ha1 1t 
comes out abo, ·e the Apple II. 
Apple Ill , Osborne. Sirius and 
IBM m the P,rsor1al Computu 
World benchtests . 

And. inctdcn tally, 1t al!>O has 
half-he1gh1 double density 
Schugar1 nappy drJ\'es. the 
Kcytroma keyboa rd used on 
the IBM PC a nd the option of 
8-m a nd Winche ster disks. All 
1h1s for £1.495. 
T A Margtruon, 
Chairman, 
CIW P Computers 

Enterprising 
Orie owner 
I read w11h special inte rest your 
an.de Orie Entcrp n se ( PCN, 
March 18) because. "'h1\e I 

Speaking up for 
micro owners 
Re Mr Parso ns· lcner 1n )Our 
first issue . The poor man shows 
himself to know next 1onothing 
about home computers and the 
people who operate !hem. 

li e is. unfor l unatcl), ob­
, •iously prone to making 
swccpina general statement s to 
help prop up his otrcmely 
-.eak arguments. 

Mr Parsons seems to ha,·e his 
°" n· rather strong. opimonso n 
Space Invade r a nd Pac-Man 
type games, 10 "'h1ch. of 
course, he is perfcctlyen11tled . 

But there arc many 
thousands or other people "'ho 
disagree with his description of 
1hc games as ·rubbish'. li e 
ought 10 remember that these 
ga mes gn·c a tremendous 
amount of enjoyment 10 a lot of 
people and they provide em· 
ploymenl a nd income for the 
people who manufact ure t he m. 

Mr Parsons says computers 
arc ·e ,a luated enti rely on 1he1r 
grap hics capab ility". Isn't 11 
funny then that 10 the ad,erllse· 
ment for the S1ncla1r Spectrum. 
gra ph1CS get onl) a passing 
mention. and 1he Commodore 
64 ad,·cr1carried by )OUr maga­
zines makes no mention of 
the m al all? 

Cena ,nly most games need 
graph,a. but sodo business a nd 
'home use ' programs . 

And it is nothing short of 
ludicrous to suggest that many 
')'Oungstcrs' ha, e not heard of 
games such as Ludo and Snakes 
and Ladden. 

Mr Parsons rea lly should 
come out of his shell. 
Alan Gunnell. 
Hook~r1d. nr Brcnt.,,.·ood, 
Ess,x. 

ha,e been interested tn m1c:ros In defence of 
~~r :.:,r;_ >t~:;.;n:n;i;c!:C:;~; the game players 

dcrs or Ludo . many compu ter 
games. especially of 1he ad, en· 
1ureJfan1asy type. in,"Ohe a lot 
more skill than the th row of a 
d,cc . 

Space: Invaders requires 
more skill than Iha!. 
JR Mortlcman, 
South Woodford, U>ndon £ 18 

More to life 
than invaders 
W. Bis1kcr (PCN, March 15) 
protests inaccurately at RJ 
Parsons' opi nion that far 100 
muchdfon is being channe lled 
into producing personal corn· 
pute r game s. 

Par50ns neither said that the 
games require hll lc skill, nor 
drew compa risons with watch­
ing TV. 

If 8 1sikc r docs indeed ·spend 
hours calcula11ng complex 
mat hematics to land a 
spaces hip on the moon he 
pro\'CS Parsons · pom1 to the hllt 
- that the micro's po1cnt1al (10 
say nothing of h1sown!) is being 
squande red. 

In a recent a r11clc "Home 
Compute rs - good or bad ?' 
(Personal Computer World, 
February) Maron Bank.s v.rote : 

' I always feel that the re musl 
be much more t ha t can be done 
w11h all !his technology than 
pretend to fire pretend rockets 
at pre1end in\·adcrs from pre­
tend space . Couldn "t all 
that pov.cr be put 10 much 
bcuer use? 

' If the industry is tosun. •1, c. 11 
must have products lhal ha,e a 
long-term future ... (v,,hich) 

software product s 
that ... are of some ta ngible 
benefit to (the ir user s).· 

In th1sargument l"m happy to 
stand alongs ide Parsons and 
Banks. 
DTHartlty , 
W1fmsfow, Cheshire 

S'r:~~ased my own - a "8K ~a;:;:~;c(~~~~ ~;!~;:rr; Key to computer 
The program is well la ,d ou t and l amappallcda 1someo fh is enjoyment 

and easy 10 undcrlta nd. and 1sa ideas . As a 13-)ear-old owner I am bu)'ingmy first micro.after 
good demo nstration of some of or a small m,cro I had townie to much dchberat,on o,·er "'hich 
the One's facilities. My only dcfcndallthc)oungusers , one.lna rro-.edmyscl fdownto 

1ouch - this mea ns that the 
1,mc saved using key words ,s 
wasted checking that you ha '>e 
actuall y pressed a key. 

The mult1funct1on keys -.e re 
confusing, 10 say the least. 

On lf)ing a program from 
the ZX printe r handbook. I 
came across t he co mmand 'UN­
PLOT . As Spect rum docs not 
pro\'idc a keyword artd 11 
wouldn'1 acctpt t he word being 
typed 1n I had to abandon the 
program. 

My ne,c1 hour was a 101 
happie r. Within len mmulcs I 
was runmng my first program 
successfully. cnJ0)1ng the 
full. positi\C keyboa rd of the 
Dra gon. 

So. my choice ,s for Dragon . 
and yc1. ever y popu lar compu· 
ter magazine pro, ·ides hsttngs 
for the Spectrum, bu1 none l'H 
seen so far ha,c any for the 
Drago n. 

How abou t PCN doing me a 
favour in lhe nea r futu re? 
D1111can Cummms. 
Stockport. Chcsh,rc 

Following the guide 
to the stars 
I feel that although your maga· 
zinc appears 10 be ,cry good m 
gene ral, lhe s«lion on the 
anatomy of the BBC micro 
contams some unforgl\ eable 
errors. 

If a nyone had bother ed to 
read the BBC User G uide they 
would hue found that • fXO: 
•FXJ6.0 : •FX4.1 : •FX4.0:and 
•fX4.2 arc all co rrectly and 
-.ell explained , 

Forth and U.sp do 001 cost 
£7 . .SOeach. Those arc the prices 
of the manuals (whtc:h are 
unavailable). The languages 
cost £16. or £25 ,f you include 
lhc book as well 

Possibly the worst error is the 
printing or a picture of o,'als 
upside down with ESCAPE AT 
LINE 90 "' r, 1ten across ii . 
J Vt>rnor1 
Mmwcll Hi/I, London NJO 

minor criticism is that the We do not spend all our 11mc 1-.0 "'h1ch a rc su11able for my You're nght on one count, Mr 
GOSUBs branch to REM playing arcade games as the purposes : the Spce1rum 48k Vcmo n. The • FX commantu 
sta1emcn1s - not recom· gen1leman seems 10 think . We and 1he Dragon 32K. arc III the User Guide (though 
mended . own our micros to wn tc prog- On pape r 1he Spectrum hard to find) . 811t we're not 

My ot her modificauon has rams,as"'ellasplayinggamcs. -.o uld wm hands down. cntirclywro11gcuhcr. The Forth 
been 1opu1 KS• KEYS before In myview, thecomp uter isa ll owC\·cr. I decided to test and Lup ma111,als arcara,lablc 
request ing input 'kh1ch re- highly ad\'anccd teaching tool dmcc both and contacted from Acorn, and the price IH' 

mo,es an)l h1ng in the "'h1ch 1sfontouseand rcma rk- M1cro11mc.o fMacclcdie ld. quot,d did, as s1a1,d, inc/ud, 
keyboard buffer from the pre- able 10 the hands of a skilled I spent my first hour on the only th, manual . But we could 
viouuection . user. Spectru m and noted the fol· ha~·~bttn cl,aru-sorry. And 
Alan Northcott, As for his idea thal none of us lowing: M>'C blame grcmlirtS for the up-

'- W-ok_m...cg_ha_m_._B_"_ks_h_1r_,. ___ h_a,_h_••_r_d _of_S_n_ak_c_, _•n_d_La_d· __ K_c.c..)'S_<_losc_1_ogc..c_1h_c_ra_n_d_so_fl_,_;d_•·_do_•_n_cp_.c_1u_"_-_Ed_._~ 14> 
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WE OFFER A FULL RANGE OF 

Microcomputers 
Cont•ct u• now for• cwmon•tr•tk>n 

partlcul•rlY It you.,. In 

Avon, 
Somerset, Glos., 

Wiltshire 

ADYAIICED 
TECHNOLDGY 

Lm 

Ulit1ll"laJedlwd! T,....lltl lt 
~ . .,...,A._ 
Ttt '27'2- (AISOlf) 4111 

RABBIT SOFfW ARE 
SPECIAL OFFER 

For 1he Unexpected VIC 20 

ANNIHILATOR Patrol the rocky terrain of a dislant 
planetoid defending the humanoids. 

NlGHT CRA WLER Dare you venture in10 " the G reen 
Forest ". 
II OPPER ( F'roggtr ) Bring this famous pub game home. 
SCRAMB LE Guide your craft through man y peri ls to get 10 
your "Mornc Base". 

SPACE PHREEKS Voyage acr055 the Universe and face 
many a lien creatur es known only as Space Phruks. 
Other titles available - recommended pri(c £9.99 each. 

Our pr tet £8 .99 each, 
or buy 2 or more at £8.SO t.r h . 

MR CHIP 
OAT ABASE Create yourowncustom file s .......••...... £7.50 
M/C Soft machine code mon itor a nd di$8.sscmblcr any 
mcrnorysizc ...................... . .......... £7.50 

CHARACTER EDITOR withourown windowfacih1y 14.SO 
BANKM ANAGE Rcomputcriscyourbankacco unt ... £5.00 

SUPER BANK MANAGER a full fca1urc version , nccds3K 
expa nsion , bul will run o n any mcmo r y1izc .. ..•........• t7 .SO 

Full documcn 1a11on ,mh all 1he above 

Fr« Brochun 11"'11/abl~ 

MR CHI P. Dcpl PCN , I NcvlHt Platt , Llandudno 
G• ·ynedd. LLJO 3BL. Tt l: 0492 49747 

J'CN. A PRILl. 191;..\ 

The f'TMCro haSdone f0tc~m 'IM1.ll ttlt Model T Ford 
c>d for ca,s- mad< lhom alk>"dabl<. pcp.Jlar and 

=~ar~t:;.;:~~IC~~kl1tUe 
tratf"W"lg byDIQIMs.JIJeSa k>l.oltl~. money-and 
trusrraoon. It ....... 11 ~ QUICklyr~ld t,y faster and more 
p,OOUC1rve use of )OJI' mao. 

Introductory 
Courses /' 

Anend befort )"OU buy mk:ro Of' IOftw•• .. 
lnUodUCtlOO 10 M ICfOS /4,p 18 
Bus,neu Systems on M1Cros /4,p 19 
Otricc lnfo,matlOl"I SystttnS Ap< 10 
Man.lgen'lmt and Protes~AICIS Ap 21 

Skills Training 
LHtn'-lo ge,c tM beSC Fromyourmlaoly,tffll 

7 IM)refStar\M:)fd ProcesSing /4,p 26 

i ~~ ~~Supmort =~ 
S Func1an1"ntalSofBASIC Maylb-11 
6 impfO'JCyou,BASIC Mayl 2· 13 

• 10 
II 
12 
13 
14 
15 
16 

Computer 
Pro Courses ,01 those wtth computff • ..,,.rt.nc:. 

Haid'w'a,-c tor Software~ 
~at,ng Systems & L.angwges 
Communocat,ons 
"PJ)IICdlJOOS Design 8, Products 
Sys(cms Took & ~atoo 
M icro T«hnOlogy & Strategy 
Locc1IIVcc1NetV\/Ofks 
M,cro Oatclbcl~Mc1n,1gen 

Juntl3 

~ " ~15 
~16 
Juntl7 
M.lyl7 
M.lyl8 ...,,,. 

" 
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dB~ 
THE ATARI 800 NOW WITH 

a - 48K! 
.... _. \. at£399.95 

SINCLAIR u:N; ... NOWIN 
STOCK 

---- 'l'EXAS l NSTRUMENTS----­
We'Ve got the Home Computer 
that makes !earning fun, 
at a price lhat will make you smile. 

OUR PRICE 

£149.95 

WEITOCIATARl-llfflllMSKIN-COUCO-IMAGIC ACTMSiON-PARICfR 
BAOS-SYfW'SE-DATASOFT-MOOERIIUND-81G FM-SIRIUS 

-OOtfl ASK- lNFOCOM 

PAY US A VISIT­
It's well worth it at 

Lion Hou•• 
227 Totte nham Court Rd 
LonclonW1 
01-413730 24 

215HlghStreet 
Sutton 
Surrey 

01-1143 5494 

"ENTGUARD 

Acoustic 
Covers 

• 

FORA~LFTYPES • 

PRINTERS a. 
WORD PROCESSORS 

• TELEX MACHINES 
TELEPIIONE HOODS 

We manu facture quality metal acoustic covers 
to fit all makes including:-

Oume; Anadex ; Diablo; Ricoh; Xerox; N.E.C. 
Centronics; Epson etc. 

Our acoustic covers rfld~ noise by as much as 90% 
Attractive in design; sturdy in cons tru ction 

Reliable & completely maintenance free in use. 
PhOM or Writ• Today for Fulty mu,rr•ted C.t•l~u. 

"\JENTGUARD LTD. 
UNrT 12. HIGH l/1EW AVENUE, KEYWORTli, NOTIS NG12 5EL 

Telephone: 1060nJ 5856 Telex: 341819 

A fumble amid 
the maths keys 
I low can an)onc v,,ho reviews a 
calcula1or /compute r do so 
'when he lacks a knowledge of 
basic ma1hema1ics . 

John Wadkm can, 11 seems. 
And he did indeed fumble with 
the Casao PB 100. 

For his inform ation and any­
one INho was misled :­
S IN x•ASNx (ie the ang le 
whose sme is X). S1m1larly for 
COS I and TAN' . 
PS The ProgramCards are an 
excc:Uenl idea , as is the maga­
zine as a whole. 
Do,,1d Flack, 
Ntusden. London NW/0 . 

&t nut lmu Mr Flack - Ed. 

A lesson in 
trigonometry 
I couldn '1 bel ie, e my eyes when 
I read John Wadkm 's re, ·,ewof 
the Casio PB 100 (PCN, March 
23). 

I le obviously uses a d1fferen1 
rngonomeuy to 1ha1 which I 
used through school and col· 
lege . I feel it my duty 10 inform 
Mr Wadk1n 1ha1 m 1he more 
common tngonome try: 
COSEC • I/SIN 
SEC • IICOS 
COT• lfTAN 

P-1 means im·en;c of the 
func1ion F. so COS-1 means 
inverse of COS. or ARCCOS, 
hence ACS. S1m1larly ARCS IN 
becomes ASN and ARCTAN 
bccom"ATN. 
And rtw Crouch. 
Ando,·tr, H,mu . 

An apologt11c Mr Wadkm 
sa)'S ti.'hat ht mtant to writt was 
that abbrt1'ia1ions ATN . ASN 
and A CS art nOI as indica11vt or 
us common as TA{'lr1 etc. Ht 
should havt continutd with a 
nott to say 1ha1 SEC. COSEC 
and COT art torally Omlllt'd 
from tht' PB/00- Ed. 

A helpful word 
from the wise 
I take cxccptwn 10 a slate menl 
lhat was made regarding the 
Wordwisc 'word processing chip 
for 1hc BBC. 

In !he articlccontamed m lhc 
pullout sccllon ,t is stated t hat 
the inabil11y to edit Basic prog · 
rams eliminates the system 
from bcmg much practical use 
10 programmers. On 1hc con· 
1rary. the facili1iesofWordwisc 
make up for some of lhe few 

failings of BBC Basic . 1e. the 
lack of s.imple merge fac1ht1es 
a nd the inab11i1y to r enumber a 
program m sections. 

I use Wordw1sc to wr11e my 
procedures and funct ions thus : 
I. Write the procedure or func· 
t ion without. as far as possib le. 
us;ng GOTO's and other slate· 
ments rcqumng hne numbers. 
2. Insert an AUTO statement 
a t 1he beginning of the file. 
Your file should look Idec this: 

AUTO 
D EF PR OC Th1sonc 

........... Programstatements 

ENDPROC 
3. S1ore this on you r fihng 
syste m. 
4. When finall) pumn g the 
comp leted program together. 
decide where the procedure or 
func1ion 1s gomg 10 be plaecd 
withmyou rprogram,andinSC'rt 
the appropriate start ing hne 
number m the At..n'O state­
ment ,n the file. and agai n store 
t he file . 

So 1f you had decided that 
PROC Th 1sonc was to start at 
hne 2000. )'OU ~ould edi t >·our 
filetOsa)·: 

AUTO 2000.10 
DEFPROCTiusonc 

S. Retu rn 10 Basic and use the 
•EXECfilenamc. Tbc machine 
will 1nSC"rt 1hchne numbcrsuil 
reads in the file. 

When the file has been read 
press ESCtoswitch thc AUTO. 
numbering and then the file can 
be sa\'ed as a normal Basic 
program. 

This technique has numerous 
adva ntages as 11 a llows you to 
make use of the full ed1tmg 
facih11cs of Wordw1sc when 
wn11ng programs and 11 also 
allows 1he programmer to build 
up a library of procedures and 
functions to carry out specific 
tasks and then insert them in his 
programs at the dt-sircd poi nt 
jusl by alten ng the ALITO 
statement m the Wordw1sc file. 
These measures Wlll greally 
speed program production. 
Ktrincdy Fra.str 
Sttwarton, Aynhtrt. 

A jewel among 
the rubbish 
I used 10 1hink my Dragon 32 
was1hcbcstoompu tcraround. I 
am still happy with my micro, 
but withonecomplaint : the lack 
of software support. 

It is true that more games are 
coming onto the market. but 
not a ll are of good quahty . 

A few weeks ago I ordered 
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the games pack offered by 
Ac:che Software , of Birming · 
ham. and 10 my su rprise ii was 
outstanding value for money . 

For only £5.75 I recei ved a 
good quality ca~ u e contain· 
ing eighl games with adequa te 
to excellent instruc tions. 

On the subject of softwa re I 
would like to tell other Dragon 
owners lhat some Ta ndy Col· 
our Computer games software 
will work on the Dragon , espe· 
cially the ROM packs . 

Those which I know work are 
Dyno Wars. Maths Bingo. 
Space Assa ult , Che ss and 
OuasarCommander . 
Philip Kirt/an , 
Harrogatt, N Yorks. 

Express Orie 
bucks the trend 
I-laving read numer ous articles 
and lcners on the subject of 
de la)'$ and di fficulties in obt ain­
ing the Orie I feel it only fair 10 
inform you and othe r potential 
buyers that all is not gloom and 
doom on the Orte front . 

I o rdered my Orie I from a 
ma il orde r firm on Ja nuary 15 
this )'ear and it was at my door 
on January 31. 

May I say here and now what 
a delightful litt le machine it is. 
TAlt Cocq, 
Braunton, N i)n;on . 

Can a micro 
throw the match? 
Many years ago. when I played 
chess with Da vid Levy , the only 
s1ra legythat a voided my humi · 
liating defeat was 10 tip the 
board over while he wasn ' 1 
looking. 

Could a computer surpass 
huma n ingenuity by doing that 
- or duplicate the spectacular 
consequences that ine vitably 
followed? 

Sometimes I think I ought to 
issue a cha llenge - but then I 
change my mind . 

Best wishes with a very good 
publication. 
Monty Trtnt , 
Wtlwyn Gardtn City, Htru . 

H's cheaper 
by the mile 
'Why a re the prices so high?' 
(PCN, March25)prom ptedm e 
10 relate the following cxperi· 
cnce. 

Jn 1977 I attended an cxhibt· 
tion in New York. and saw 
Co mmodor e N.60 A ying Cal· 
culators in manyoullclS for £28. 
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I purchased one. since at the 
time in the UK they \\ere 
anyt hing up 10 £12. 

On opening 11. I found chey 
were made in England . 

In 1980 a friend purchased a 
Simon game for the equivalent 
of £9 in California. a l a lime 
when they were anyt hing from 
£22 to 0 5 in the UK. 

Tl,crc wou ld see m 10 be a 
new Sod's Law . The furth er you 
are away from the product, the 
cheape r it becomes. 
lHnn is Htmming s, 
Ok t hampton , De•'On 

Stretching across 
the Atlantic 
In Microwave s (PCN, March 
2.S) Peggy Kee nan as ks why the 
difference between Amen can 
and Bril~h TV signals cause s 
the display 10 stretch . 

The main difference between 
the two system s is 1ha 1 in Britain 
the picture is composed of 625 
lines V1:rtically, while in Amer 4 

ica there are only 575 lines . 
(Th is is not exactly true as about 
50 lines in each case arc not 
disp layed. ) 

B« a usc there ar c 50 lines 
less on the Americ a n pkture, 
t he vertica l spaci ng be tween the 
Ii~ is grea ter than on the 
Bricish screen, giving 1he im · 
presst<>n of elongation. 

In fact 1he o ... al on 1hcO ricis 
probably due to a design fault 
which fails to compensat e for 
the difference . 

lf anyone req uires further 
exp lanatio n I re fer t he m 10 a 
boo k , Btgmner's GuidelO Ttle · 
.,iJion, by GJ King. pub lished 
by Ncw ncs. 
LJ Dundon , 
Tidwonh. Hams. 

Faulty EARing 
On reading in rou11nc 1nqum es 
about probl e ms with LOA Ding 
1he Spectrum I thought you 
might wish to know of a possib le 
reason for the failure. 

A friend of mine who experi­
enced similar problem s asked 
me to invest igate. I did so and 
found the $0Ckets mark ed EAR 
and MIC on the back of the 
comput er had been connec ted 
the wrong way round . 

The poor ma chine was ... ain· 
ly wait ing for a signal which was 
bei ng sen t into the MI Csocke t . 
I wonder how many other 
machines were connce1cd in 
this fashion? 
PE Watson. 
NeJson, Lones. 

NIW flATUltl DAISYWHlll NINTHS 
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FOR BBC MICROCOMPUTER 
Software 
FORTH ROM and documentation .•...••..... £34.72 + VAT 

~~m!lrci•=~f~~~r.~.):::::::::: c}rn + VAT 
(ons,;,• Disc) 

Hardware and Accessories 
TORCHdrivesandoperatingsystem £780 .00+V AT 
Printers, drivesetc ..................... Please 'phone for quote 

FOR EPSON HX20 
Software 
FORTH ROM + documentation ............... £34.72 + VAT 
(Manual available shortly) 

Hardware and Accessories 
EXPANSION UNIT, USV Interlace etc 

..... P1ease·p11onet0<quote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM) 

COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES: 
Dfagon 32, Cobur, Genie. Ai>P'e. SWTPc 

H.C.C.S. Associates 
533 Durham Road, Low Fell 

Gateshead , Tyne and Wear NE9 SEY 
Tel : (0632) 821924 

" 



TeleYldeo- The V.lue ~r 
When you're looking for a business 

computer, don't get caught in the 
hardware jam-and suffer another rush­
hour in another computer showroom. 

Simply take the time to try a Tele\,'ideo 
for yourself and youl discover a system 
that handles beautifully, powe!S through 
your paperwon<, and wins fJV9r'f time as 
the cost effective solution to your 
business needs . 

St1nd1rd sottw1re for every 
1ppllc1tton 

Because all TeleV'ldeo systems run 
standaid CPIM, you get the widest 
choice of 5-Stat software for fJV9r'f 
application - ready made for real 
economy. Word processing, sales 
forecasting, complete ledger packages 
- in fact, everything you'I need to keep 
your business on the right road. 



Multi-u ser systems for • cleor 
growth path 

As your needs grow, your Tele!lideo 
system will grC1N with you - without 
making your original equipment redundant 

That's because your initial investment 
becomes a part al your netwon<. 

And we have the hatdware and 
software to make growth easier-backed 
by all the support you11 need from 
Midlectron's own fully trained dealef 
network. 

Rell1blllty fitted •s st•nd•rd 
Don1 think al reliability as an 

expensive extra. Te19Video systems and 
terminals have earned theirintemationally 
recogr,osed reputation as long-<listanoo 
penormers in the field. 

And lor regular servicing, your dealer 
wiU arrange a maintenance contract to 
suit you-because after aH, care-free 
running is vital for arry business . 

Low-cost gr•phlcs­
I Mldlectron special 

Only Midlectron can supply Graffix, a 
retro-fit option that rums a standard 
TelsVodeo system or terminal into a 
professional graphics workstation. 

Gratfix is easy to install, transportable 
between systems- providing a low-cost 
solution to most graphics needs. 

Mldlectron-your first stop 
We believe that once you've tried a 

TeleVodeo for yourself, youl be so 
convinced, you won1 want to wait for 
your own system. 

So Midlectron have made ft for 
you. Our nationwide dealef ~ can 
put you in the driving seat fast. wherever 
you are. Al backed by our own high 
levels al support, large stock investment, 
and fast deliveries. 

For your nearest Tele'lideo test 
centre, phone us today. And get on the 
road to computer efficiency tomorrow. 

--- --
..:. 

MIDLECTRON - - - --..-.--

Systems Choice 
A TeleVldeo syslemlo<fNOf'I ~ 

-stanc!-alone and rrulti US8f . 

TSI03 
SIMd alone miaooompuler system (based 
on the advanced desi!1> 970 tenrinal) 
- Z80A processor (4MHz) 
-2 x 500Kby1e nirl llol)py disk drives 
- 64KRAM 
-CPIM 2.2 operabng system 

TS802 
SIMd alone miaooompuler system 
- Z80A processor (4MHz) 
-2 x 500Kby1e nirl llol)py disk drives 
- 10 Mbyte WrlChosler disk oplion 
(TS802li) 
- 64KRAM 
-C PIM 2.2 operabng system 

TSIOOA 
lnteligentterminaf 
-Z80A processor (4MHz) 
- 64KRAM 
-Rlr use With TeteVldeo rrulti US8f ......ia, 
processo,s 

TSIOt /20 
5eMoo pmcessor 
- Z80A pmcessor (4MHz) 

~~~Tdisk (plus500Kby1e 
-64KRAM 
- Runs MnwnOST, TeteVldeo"s proprievy 
......ice operating system 
- SUppof1s up to 6 users 

TS1I02G 
16bil stand alone~ 
- 8088 processor 
- 128K RAM (expandable to 256K) 
- 2 x 500Kby1e rnni llol)py disk drives 
- 10 Mbyte Wnc:toosterdisk option 
(TS 160:!GH) 
-C PIM 86 operamg system 

Plus a - range al TeteVldeo 1enninals 
buill with the ...... reiability and value you'd 
expect - and backed by Midledron expenise 
and ex-slock delovenes. 



SIR COMPUTERS LTD 
CARDIFF 

Agents for Acorn , 
BBC and TORCH Computers 

(JJ(JJ{lJ Microcom puters 
ModelB ............................. .. 
B8C~Bwith1 .20S . 
ModelBwilhdiacinc.l'teoe .... 
SinglelOOKdilcdrive 
Dua12 x lOOKdilcdrivt:.. . ................. ..... . .. . 
The di9c manual and ulillbes diac are boltl induded 
Dile inlerleot 1or the BBC Micro 

t3ff.OO 
t3ff.00 
tSOt.CM> 
t24t .OO .... ... 

Kit......... £95 .00 
Fltled ........... -·-···················· £110.00 
Upgradeol88CModelAI0 8 ... £90.00 
Please~ for up-k>-date informfltion on Prestel, TeleteX1 
speec::t, synthesis, second p,oces90f1 ttc:. 

TORCH Compu ters 
Z-800bcPadlfor1he BBCMcroc:omputer .. .£895.00 
This unit connects IO the BBC Micro fl lhe NIM way ... normal 
diacdrive, but .. welluott.m;adual2 x .aOOKdilcdriveloruse 
ln* B8C BASIC or other languages. ii p,oYidn theoptionol uw,g 
lhe wide renge ol CP M software aveilable for t,us.-iess and data 

~~~~~=~~=-= system devetoped from CP'M 2.2. 

Pf.AIPff!RALS 
rm .oo 
""·°' £200.00 
010.00 

greenmonilof £81.00 
~t,J.,,.....olw,yol .. etio¥eilllnll: 10.00. 
UnleMOl'*'MM _. .. pric,N irdldl VAT 

SIR Computers Lid., 91 Whitchurch Rood, Cardiff. 
Telephone: (0222) 21341 

MicroBase. Fits you r comput er 
into your home. With style. 
lllicrlllu .Cnh, illNffrll.....,,UNllllilllNNll.,.... ... llfy ,~ 
wfllllftN.,...Maffi.M ll lY' lwlll .. 1114"tcrttM.lll~M.-itl...t 
-,.,.-llllclalr ,IIC , .U.,V.: , Oric, DnfN ,l,- , MC., ,._rMlllllt 
ICCflNrfN. l'rlalm , ..,.a .VATIMWff. 

18 

ToOrCMr .•• ,._ ... ,....,..... ... ....................... 
.... c.. ....... hi* , ,.........1 ....... ... 
Tllt.flffl41'1W ACCU$,'IISA. ..................... 

Dealers .•• ..,..... ... , ..... ,.. ..,...,. .... .,.. ....... . 
~ ........ tdlleftlf . 
c... ...... -. .... ,iN. 

Wrtte to : Max Phillips. Routin e 
Inquirie s, Personal Computer 
News. VNU. Evel yn House . 
62 Oxford Str eet, London 
WJA2HG . 

Wait for the 
Orie expansion 
Is tht 16K Orie 1 u pand ablt' to 
48K? And h it possiblc lou.st lht 
rommunication s modtm and 
Fort h casst ll t wilh the sm.allt'r 
mt:mory .slu? 
NSm1th, 
Worthing. Susr,x 
All11 takcs1och a ngea 16K Orie in10 a 48K One 1s a new sc:1 of 
RAM chips. So you'll ha"c to 
send )"Our machine back 10 Orie 
for1hemodiflcation.andOrici s 
not yet ready 10 offer lhe 
service . It's a bit academ ic at 

ROM programs 
for the Newbrain 
Can ,·ou 1,11 me •hd hcr there: 
• rt. any program s a, ·ailablc In 
ROM for the Newbral n? I ask 
thii • Uh partkular rt.fcrentt to 
th t Comal and Pascal lhal 
Grund y mt:nlion s In its leantu . 
David Scott 
Gltnro1h ,.s. Fife 
Ndlher 1s curren lly a,·a1lable. 
Coma! has been demonstrated 
in Scandinavia . and as you 
probably missed 1hat, 11 will be 
ava ilable here in August . Pas­
e.al will be nailable ·in the 
autumn' . 

The problem 1s that an) 
ROM packages nc('d the New· 
brain memory e,cpans1on mod· 
ule. Some1hmg e lse )Ou'II 
already be good at waiting for . 

!:n7.~~;~:':1i!!n1~;~~ ---------
machines on loan to those who Vic·20 YS 

ha~;deC:,~~~ ~1;: i'~~;s ~ od- Spectrum 
cmcosts£80andwillwo rk with I am trylng to dttlde bd• ·tt n 
16K machines when it's ready. buying a Commodort Vk·20 

Lastly. the Forth interpreter and tht Sinclair Spectrum. I a m 
docs need a 48K machine . mott In ra,·our olthf Sptt1rum 
For1hs are usua lly qu11e small. .sh1ee It a pptat1 to be a good 
but 1h1s one has high resolullon tt000mical buy and easy to~-
graphi cs support built in . And 11 Couldyoutcll mt:• "hk.hof1h c 
is ac1ually ready now. t• ·o models • ·ould be most 

Start off with 
colour and sound 
I a m 1J and am think ing or 
gt llln g a ptl'50flal computer. I 
would Ilk, lo know • hat I 
should slart • ·Ith to suit m)' ag,. 
something priced t50 tot 125? 
GaryMoou, 
SfHke, u~ ·erpool 
Take your p,ck. If )OU can 
afford ii. )·ou're probably bet­
ter off with a machine w11h 
colou r and sound. hke the ZX 
Spectrum or Orie I. There arc 
lots of new mach,nes being 
lauochcd in this price,range bul 
if s sensible 10 go for a machine 
which you know 1s being dch· 
\>ered and has lots of sof1v.,·are. 
That docs suggesl the Spec­
t rum . 

If )'OU can't a fford that. )'Ou 
may decide to go for a ZX81. 
Do lry and buy a 16K RAM 
pack as .,,en. as the L50 ZX81 
comes with only IK . It works . 
bul it's not enoug h to run most 
programs on the market. or to 
learn programming. 

ii:ultabk: for a bq:inntt , and 
suggest lilcra lur c lhat might 
hctp ? 
David Baldtun, 
Glcrtburn , Paul ey 
Most cheap computerS are suit· 
able for begmners . and there's 
liule to choose: bet .. een the two 
machines )'Ou're consider ing . 
Both a re well-established pro­
duct s with lots of software and 
add-o ns to play "' u h, The 
Spectrum has a useful 9K of 
memory rree for Basic com­
pared to the Vic's ra1her m1.SCT· 
ly3 .5K.bul the Vic has a prope r 
keyboa rd compared to the 
Spectrum's clam my rubbe r 
keypad . 

If a nything. the Spectrum has 
the edae on u.scr fr iendhness . 
Spectru m Basic has commands 
for graphics a nd sound while 
Commodore still expects you 
to learn POKE comman ds for 
anythi ng but the standard btts 
of Basic. So 1f you v.an1ed 10 
wnte ,n red on a white back­
groun d w,.t h a blue border on 
che Spectrum. )'OU could use 
INK 2: PAPER 7: BORDER I. 
On lhc VtC )'OU would use lhe 
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some,..hat less meaningful 
POKE 36879.30: PRIITT 
"(RED)". 

The Spectrum al.so has lhe 
edge on pnce. You ma) already 
have a cas~ue recorder you 
can use with 1he Spectrum . 
,..h1le t he Vic needs a spcc,al 
£45 cassette recorde r. 

As regard s literature. both 
machmes ha\c suitable manu· 
als available. One comes with 
the Spectrum. though for lhe 
Vic you do need tospcnd£ 10on 
Tht Vic-10 programmers Re· 
ftrtnn. Guldt. The best tn· 
formation comes from user 
groups. ne,..sletten and spc· 
ciahst magazines rather than 
the lates1·Mas1erthe Vie1Spec· 
trum,Onc;IBBC/Dragon etc 1n 
ten minutes' book. 

You might also find 11 helpful 
to take some traditional books 
such as Da\·1d Ahrs IOI Basic 
Computer Games and adapt 
some of the programs to "'ork 
on your machine. You learn by 
domg. not reading about 11. 

So don't "'orry too much 
about choice . Try a Vic and a 
Spectrum, sec some programs 
going on them and then buy 
"'h1chc,er )OU feel happier 
with. 

IBM PC deduces 
disk types 
I hanrt adthat lht ntw l BM PC 
XT ha.1 an u tra 20K of floppy 
dlsk stora~ . l'°"5 this ~an 
that It ca n' I ttad uls llng I.RM 
disk11? The XT a lso use:s a new 
"ersion of PC/DOS so It can 
control 11.li bard dbli:. Why is 
this? 
S,d Robson, 
Con.sett, Counly Durham 
MS/DOS uses a system tha1 
automatically recogmscs and 
adapts to any d1fferen1 disk 
formats in use. Just hke a 
double-sided (320K) system 
can mv1s1bly swnch to a single 
s.idcd (160 K) formal. the new 
PC/DOS switches bct"'een 
ISOK and 160K without )OU 
e\·en nol1cmg 11. 

The XT d1dn ·t really need 
PODOS 2 to cont rol its hard 
disk . The problem is that a ten 
mcsabytc ha rd disk stores so 
many files that it's difflCUlt to 
'keep house· "'11h a simple 
directory system hke the one 
used m release I of PC/DOS. 
The new syslem allows you to 
organise d 1rcctor1cs into tree­
structu res. with the main d1rcc-
1ones actually holding othe r 
directories • .,h,ch in turn hold 
01heT$, and 50 on. It really 
makes the system nicer 10 use. 
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Can yoo txplaln the dlrftrtntt 
bd"' ·tt n • mulli-ustr and • 
multl·tasklng computt r? [, ·. 
t rybody 11ttms 10 tx l• lklna 
•bou t nct"'·orks but lhe~ •~ 
stn r•l mulll-ust r mk:~ 
computers •n il ablt. Whal att 
tht prM and rons? 
Marie Holm~s. 
CambruJgc 
A mult1-userS)"Slem is a compu· 
cer that allows more than one 
user to use 11 at thesamct,mc . A 
multi-tasking computer may 
ha\'eonlyone user. but 1tcan do 
more than one 1h1ng at once. So 
you could hu·e it printing_ out 
one lot of results while it 
calculated the next. 

Mul11-taskingis really a func· 
tion of software and an opc rat· 
ing system such as Concurrenl 
CP/M86 turns an IBM into a 
multi- tasking system. In con­
trast.multi-uscrsystcmstendto 
require hardware that has to be 
designed specially. 

Tots 1s part of the reason ,..hy 
multi-user micros are expcn· 
sn e. Nclworks connect compu· 
tcrs together - C\en cheap 
ones like the Atom. Nascom or 
RML480Z- andallowthcmto 
shar e expcns1\e gear such as 
pnntcrs and hard disks. 

Net"'orksKOre because they 
gi,·e you all the benefits of 
commumcation and sha red ac­
cess to the same mformataon, 
"' h1le leaving you the pnvacy 
and pt"rformance of your own 
personal compute r. Net"'orks 
arc also safe. 1n tha1 failure of 
one machine doesn't Jam up the 
whole system. 

Some multi-user micros. 
especially the older designs. are 
somewhat o,erloaded by the 
tasks being demanded of them 
and suffer from sof1ware that 
doesn't protect each user's data 
adequate ly from accidental 
damage or sabotage. 

Ifs the same with early 
networks . or "'11h any new 
technology there arc 
unforeseen problems. But now 
that net-.-orks and multi-user 
systems arc being based on 
improved hard.,.,.arc and sof1-
ware, more efficient and \•alu­
ab lc products should appea r. 

At the moment. low cost 
networks and multi-user sys· 
terns arc challenging the 
rationale of buying a numbe r of 
identical machines and swap­
ping d1slcs and informat ion be­
tween them. It looks hke most 
effort lS beingpul into network · 
ing. but don·1 rule out multi­
user systems. 

New for APPLE 11/lle 
C()l'l'll»re lheN FORTH •ttr~--thou .... ~ lor AQC)6e II 
Suhabillty FORTH•-~ tor .. progr~ IMb. 
pe,tlCVi.rty ~. grephla _, ~ IOPicabonl Both­
and~Ctn benlf,1 lrom FOATH'Svn,q,.,eblenclof ld1* 
~oductMty FORTH prog,~ •• ll"IOl'e p,oduc ...... Of the 
~ rhtt ~~ tO FORTH, mtn¥ rtPOft• litftfolrd 
inr;r-n--~outpUI 
Efficiency The Metact • lts FORTH ~ produtft thrNdtd 
codt which •.......,. comoect tt'ld wt.eh ,vr. 11)-20 bmN , .. ,., 11\en 
BASIC and 2 5~1•* tt... Pillempoodll 
Ext~ FORTH littl YCIU OIM91 'l'W' own P,OQflffl controf 
11rUCll.Q9 and dilc. ~ pr1m1.,,,.. Thll mtier-. YC1U can 11vfi( 
extendthe....,.. I0-1VC)Ur!IPC*,lt10n,lf'IIINdof~lorced 
10 .. bend" yout ~'"°" 10-..t ,,,. ....... 
Simplicity FOATH .-.cour~ • hlgl,ty modul9t nterect!Ye 1ty11 
ofprog,~whlch~prog,lffl~ T~11 
becked up bye powertut NI of 1oola, inCludlng • II.II ,c,een editor 
and•~wtl,(;h-'Owlyc,u IO*IP'O\r'.,,..tl the'°""C. --Ae 11it)ltity ~,_.ta FORTH c.. be configured 10 hendle _,.,.,. 
device type. anddiel.•tt•etn be.....,•ted toherde """""~ --PRICE C79 incWff ~....,...... uW g..,,dt FORTH 79 wsitm. 
ful1CNMedlt01.mlOO~,clllbugger,U~II- EJilenllOr'I 
wordtett.lordoubltle,ngth~.11r"9. (71')hict. hNo~ 
buff« '*1dlng Olc:IIOf*Y oYeflays Sup,pon IOI 4C) 8().cofumn 
doeplty. Pf"'* ...... c.,d Cut.tomtr1UOO()r1.......ce 
~481( Appl,elllU• • 1Dhficll(1&S.Cu,, t 
Pr,'ffllnt bycheqla·CNti with Ofd9r 
Wme IOI edd,1IONI ""'°'""'tion o..te, dlecounts 

MetacrattsFORTH 
I TD ....... lid , .. o-"°"".~ c- ttt lOVOLteSlM 
I ...... t.t ND 

I ...._ 
I o.au.No I \ ,,,..,.""'\OCM'°a,f_,_,,, __ ..,~ I ~---------------------
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Got a Tip ? Send it to PCN and get a cash reward. 

If ,-ou•n got something to crow 
a bout .•. a bit of magk that' ll 
make lhc ,.orld a bc-Ucr place 
for mkro us.rrs. then ~nd ii to 
PCN Mittow a,·tt--our rqular 
rTaders' hints a nd tips page. 
We ' ll pay )OU !5 If ,.c prin t it. 
We' ll pay )ouue.n m~1r , our 
lillk gt m gtts our ,01e as 
mkro,.a no fllt c month. Think 
on .•• and ,.,it c to Mkro­
wan :S. PCN . 62 Oxford Strttt, 
London WIA 211C. 

Cut back 
on brackets 
On the BBC m,cro the error 
message "Missing)" can some­
times be caused by having 100 
ma ny brackets, rather than one 
missing. as an the folloWlng. 
\\>hich uses numbers stored m 
arrays as graphics co­
ordina tes:-
4070 FOR count• I TO 100 
4080 MOVE (Xpo 1nt (count). 

Ypotnt (count)) 
4090 VDU 18.0.0.227 
4100 NEXT count 

llus w1 II ea use I he er ror 
message .. Missing) at hne 
4080". v.-hen m fact the hn e 
sho uld be: · 
4080 MOVE Xpoint (co unt) . 

Ypoint (coun 1) 
Th is shp is easily made as. 1f 

one 11t.erc using text co­
o rdinates. an equ1\a lent hne 
would be :-
4080 PR IITT TAB (Xpo mt 

(coun1). Ypoint (count)) 
CIIRS227; 

This does not occur ""'hen 
using brackets m ealcula11ons. 
for exam ple:-
ID X•5:Y•4 
20P RI NTX +Y 
30 PRINT (X+ Y) 
40 PRI NT((X+Y)) 
lO PRINT ((X )+(Y)) 
RUN 

9 
9 
9 
9 

John Pm/ old. 
Brn/lttt. Esstx 

Capitalise on 
your BBC micro 
lf crc arc some 11psand routinc-s 
forB BC userS.sta r11ngw 11htwo 
functions which take a str ing 
a 11d relurn it with all itsc harac· 
ters m upper case. 

The firs1 is stra ightforw a rd .. 

anct requi res no settin g up. The More help with 
~~u~~=~~:~ o.~ch z:;;; hex conversion 
hasbeenexecu tedatthestar t of Some of us are not fonu nate 
a program:- enough 10 ha\e the EVAL 
JO DEF FNU PRC (AS): IF function . or an allernat i\•e to 

AS•'"' •"" convert decimal into hexa-
20 LOCAL A%, 8 %: FO R deci mal. 

A%• I TO LEN The following. wn tten in 
AS:8 %•A SMIDS (AS, Nev.brain ANSI Basic. accept s 
A %, I ) lfex m string form and, by 

30 IF 8 %>96 AND 8 %< 123 working through the numbe r 
AS • LEFTS (AS. A%- oned 1g11a1a11me.co n\ ensany 
l) +C IIR $ (8%-32)+ MIO S length li e,: number mto dc-
(AS.A'li+ I) c1mal 

40NEXT; • AS ~-------~ 
Alt ernativel y. afte r DIM 

Ztt25S )OU could usc :-
10 DEF FNU PR C (AS): IF 

AS•""'"•"'"" 
20 LOCAL A%, 8 %; , . ., •-D • oo' -

SZ% • A$: FOR A% •0 T O ..... -. -· .. , ._., 
LEN AS-I ; 8 %•Z%? A %; 
8 %• 8 %+32 ' (8 %>96 AND 
8 % 123), Z%1A%•8%, .... " - • ·~• - -·· ~· 

NT~•1!~! functioris most ' ... - · - ·- • ·• ....... 
of ten like this:-
KEYS• FNUPR C (G ETS) or 
INPUT AS: AS • FNUPRC 
(AS ). All prog ram Imes begin· 
mng DEF are ignored by the S Ericnon Zenith, 
comput e r . Hoyle, Com~·all. 

Th is means that you can give 
one procedure different names. 
diffe rent en 1ry points or e\'en 
use 11 as bot h a procedure and a 
function:-
1000 DEF PR OCY IPPEE 

(AS.WAl- 100%) LOCA L 
F%, F%• TR UE 

1010 DEF FNY IPPEE 
(AS .WAHOO%) LOCAL 
F%: F%• FALSE 

I050 IF Fl".f EN DPR OC 
ELSE • AS 

Th is procedure can be used as 
a procedure with PR OCY IP­
PEE ('"TEXT'. 4) or as a 
function with AS•FN YIPP EE 
(""T EXr'.4). 

You could use this to let the 
user use proce dur e calls, for 
exam ple:-
IOOON E RROR PR INT"Bad 

procedu re call" 
110 INPUT AS: A • E VA L 

,4·~·~w6ROFF 
One last qu1rl is tha1 1he 

BBC' s OS ERR O R routine 
a llows such statements as LIST . 
RE NU MB E R and soon 1fthey 
follow 1mmed1atel)·. while 
'forgct11ng' abo ut the proce­
dure or function 11 might be in. 
So it's on ly useful for erro r 
trapping in the main program. 
) Pa NOttS. 

Bury St Edmunds, S11flolk 

Mr Parsons· sugges tion for in­
puttingheudeamalnumbersis 
a generalised method 11t,,h1ch 
aeeep lsbo thdec,ma land hex. I f 
a large numberof hex val ues are 
to be entered v.e c:an a\01d 
having to type·&· before each 
entry by conca tenating the·&· 
with the inp ut Slrmg:-
IO INP UT " I lcx number - ·· a$ 
20 PRINT FNhcx (aS) 
JO GOTO 10 
40END 
lO 
60 DEF FNhc. (h S) 
70•E VAL (""&""+hS) 
K Wolsttnholmt, 
Dtatugate, Manch«"stn 

Lynx's commanding 
presence 
As G Cane r (PCN March 15) 
found out, the Lyn,: has two 
otherw ork1ngcommandslfunc· 
11ons 1ha1 are not mentioned m 
the man ual - ST RS and 
TEXT. I al.so d1.SCO\ered the ir 
e,os tence v.hen I started d1s­
assemb hng 1he ROM. 

TEXTi sast rangecommand, 
as I expecced it to Just clea r the 
te,:t v.irtdow as defined by the 
WIND O W command. In fact, 
when execu ted , it first enables 
all the colou r banks. sets the 
INK colour location (25179) to 
gree n and the PA PER cok>ur 
(25180) to black. Next it clears 

1hc screen and PROTECTS 
(25195) Magenta. 

Pro 1«11ng colour banks 
speeds up tht screen dri"cr 
(acklrcss held at 25197,8). for 
lhc computer docs not need to 
update protected banks. In the 
case of TEXT. screen handhng 
is speeded up by a faccor of 
three 

TilC (i, kc) shifted 1s m fact£ 
andnot . Jnfacttofind and­
you will ha\-C to go into lhc 
graphics set (S IIIFf . and 
SI IIFT/rcspect1\-cly). 
CIO"t Ntltl.ton. 
Cwmbran, G•wnt 

Clean up 
your cassette 
Tape loading problems are a 
common hassle form1c:rousers. 
One simple cure I ha\·e ne\er 
seen in prim is 10 try cleaning 
)'Our recorder 

You can buy fancy 'deaning 
kics· but 1he cssen 11al mace nals 
are a bott le of head clea ning 
fluid a nd some couo n buds 

RemO\e the cassette from 
the recorder and '4 1th the lid 
ope n sv.1tc:h to 'play' You 
should be able to sec the two 
heads mOH! forvoards. Put one 
or two drops (no more) of fluid 
on a couon bud and gwc one 
head a good polish. then dr)' 
with the 01herendo f 1hecotton 
bud. You will probably be 
sur pr ised how much black 
gunge has bee n remO\ed. Clean 
the othe r head wi1h a new 
cotton bud - spreading the d111 
around isn't the obJect of 1he 
exe rcise. 

Fi nail) . g1\e the d m c cap­
stan and pinch wheel a good 
polish - they are usually the 
filthiest of all . Wnh luck )Our 
loading probl ems will have 
gone away - if I hey come back 
af ter a few v.-ec h . it's time to 
clean again. 

One \Cry imponan t v.armng 
-ne\Crtouc h a 1ape head with 
anything made of metal. The 
smalles t scralch could wreck 11 
for e\er. Be careful not to get 
COiion tang led up in the v.'Orks 
v.-hen you are cleamngthedme 
mechamsm-note¥>h1c h wa) 1t 
goes round and &\·oid getting 
the conon sucked in bet11t.een 
the """heels. 

If you """ntc )'Our own prog­
rams it migh1 be v.ort h re-sav ing 
them after cleaning- though 
reco rding see ms more tole rant 
of d111 than playback in gene ral. 
RWTulty , 
Ockbrook . 
Dt rby 
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Multi-user Breakthrough. 
The Mult l·User Breakthrough 

:,;riu s ~rE 'Tiu t ... se• oreao<tnrouon' ,t ,s a \vStem 
:.n :n c:.nt:.r.,,s t:. E ,trv rriaior 1naust1"¥ ooerat,ng 
s~anoaro nciuo no,~ t,1,no MP M vet O't' aes,gn ana 
ar:n1tf-Cturt 'JE ,1trs a t,1EI of mu1t.·user oertormante 
on~~ ::>uSli ::,n1, anot1atta v,1tn m11·11comouters - at a 
m,crocomouttr or,ce Tne Zeus range maltes tnat 
cru .-tnrouon Zeus mu1t1 user svstems are mu1t1-user 
St'5ttms ,n me truest sense 

What Businesses Really Need 
TOOilV most ousiness@s are hno1ng mat tne stano 

a1one m1crocomouter is s1mo1v not i101e to cooe with me 
oe11~kJp1no reQu1rements of computern.ea ousiness 
aam,n1sm1tt0n ana controt Researcn suQOMts tnat over 
10 01 a11 ous1nen micro aoohcaoons reau,re a SV\tem w,th 
more than one term1na1 so tiut tunct1ons sucn as accounts 
·hOtO oroces,;1~ oata orocening stoc1': control ano flle 
retrieval 01u,; ne,,.. aooi,cat,ons like teleK control can Of! 
nano1eo '.i1mu1taneou,;tv w,tn manaigement ao1e to acCfi'.iS 
ano 011erv,ew e11erv ooerat1on 

- zeu'.i a - for one to tour usus 
- Zeus 3 - for ts .... o to E•Qnt u,;er'.i 
- Zeus 2 - tor N•O to tn,ro{ MO u,;ers 

Our exoert sa u '.itatf ano consu,tants can ao~,se vou on 
tne conf,gurat1on oest su,teo to vour present ana future 
reQu1rtmtnts To como1ement tne svnems tnere ,s a range 
of oer1onera1 eau,oment inciua,ng aau term1na•'.i graon,cs 
term,na s aa,S'{1,nee1 ana n,gn ,;peeo matrix primers 
moaems 1e1e,: s,r;,tems ano more-

Micro -Prices 
The zeus range or,nos micro orices to true muit, ·user 

caoao,11tv for tne t,rst tune O'i ut111s1nQ au tne con oenef,ts 
assoc1;nea ,·,.tn m,crocomouter manufacture a11,ea to 
1nnovat111e aoo e-•ctus,Je new tecnno1og., Tne same 
oenef1t5 .lPPI'/ to ,;oftware me MU1iE ooerat,nQ svstem 
a110,..,s use of tne comoiete 1,orarv of CP Mana MP M 
comoa1,01e ,;ottware 

Zeus - from 1 to 64 user multi-processor systems. 

Millbank computers 
M1llbank House. Amyand Park Road. Twickenham TW1 3HN Telephone 01·891 4691 
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FROM NEW Micro Marketing 
ORIC SOFTWARE 

TWO TERRIFYING ADVENTURE GAMES FOR THE 16/ 48K ORIC 

zodiac 
* You' re on a frozen glacier . The Ice giant attacks you . You survive. A 

giant dragon confronts your path . The knife will kill it. Can you find 
it? 

* What's inside the Houses of the Zodiac -Aries and Virgo are but 
two . 

* Can you find the magic potion , will you ever reach the House of 
Immortality- the only safe place , or is it? 

IVS'I' £6.95 

DEATH SATELLITE 
* On a strange planet . The time machine has landed . Without fuel. 

The atmosphere is electric. Will the Robot see you? Can you 
discover the radiation suit, find it or die . 

* The Transporter Cabinet- can you get any information from it, 
failure and yo u will be marooned with all the deadly perils of an 
alien planet. 

* Succeed or death may be your penalty . 

,VS'I' £6.95 

Now ovoiloble a 32K intemol memory exponsion kit for your 16K Spectrum. Four BK chip$ Jimply plug into the 
circuit board. Full instructions supplied witl-i every kjf. 
Just £34.95 inc p&p 

•1vy IHlor. April JOtl, and'" will 1ffld a lrH '8K program witli • .,.,.., kit. U1110f/y £6.00 

~ J;.iw lflch ~ . .. ..,, lilld • . lint - 6nt #ffM .... 

':;:,~Ef;,.::t/U,'tit;!,T!, '!!':l':lc~~:,~.,:l/1:,otr'f'o~W!,'A:'-r 5sYlWc:.RE OJ well 01 "'• JUflTER ACE ortd 16K Rom 

SINO O*Oi.JfSANO l'051AL OfOt ,U ,0 
MJCRO MARXETLVC, IZ·IIH CU.\'WA1H ROAD, 11/LH.IM, LO,VOQ,Y SW'- TEI.; 711 IW. 
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'TIM Vlc-20 for c:a.lWrN' • l,J TNY _,......._..,_ 
Tec-.a,.,_(-154 -· There has been a recent boom 
1n books for the Vic-20butTony 
Noble: break5 new ground here . 
Mr Noble is a headmaster and 
his the me is making compu1mg 
educational, and making 
educatio n fun . 

With one or two minor quib­
bles, he succeeds . Crit icisms 
first: Mr Noble can"t seem to 
make up his mind v. hcthcr he is 
writing for lhe children 1n his 
title, or for their parents- and 
" hilc the book can and docs 
work on 1wo le"·cls, a clearer 
demarcation would help. 

S«ond, it is lo be hoped that 
Mr Noble docs no1 pass on his 
writing style to his pup ils. The re 
were 100 many ' classroom 
s1tuat1ons' and 'learning en­
vironment situa tions'. 

That as ide, thue is much to 
commend The Vic-20 for Ch,l­
dr~n. It offers a clear step-by· 
step guide to get 1he beginner 
throu&h the early stages of 
progra mming; a numbe r of well 
thought out programs designed 
to be informative and fun ; and 
tv.'O adventure-style s1mula­
t1ons which could form the basis 
for a work proJect. 

One is called Smugglers. and 
is intended to help develop 
logtcal thinking and thought 
processes . Your task is 10 find 
smuggled goods using coor din­
ates on a grid, and each se1 of 
coordinates narr O'<'"S the area in 
wh.Chyouw,llfindth etreasure. 

Saurus Island is a survival 
game, where t he shipwreck 
idea is combined with ' ho rren­
dous, str ange and gigantic ere a· 
tureslu rk ingi n ... swamps and 
forests.· To get off the island 
you ha,·e to use the a\la1lable 
equ ipment, and your initiati, •e. 

These listings are one or the 
best feat ures of the book and 
shou ld be held up to C\'ery 
publishe r of computer books as 
an example. 

Straight from the pnnte r, 

PC'' APRIL8,1983 

reproduced full size. lhcy arc a 
man,·el of clarity even down to 
the notonousl y difficult Vk 
control characters. 

The purchase of a computer 
'to help the kids' ,s one of the 
most common reasons given. 
Th is book v.ill actuallyhclpyou 
toachie\le that. ,W 

,.....WC.WlttllYMr~ 1 .., __ _.y,_y_ _.., __ 
11£5,50(-171-1 
It' s only recently that packages 
have been trickling from soft· 
v.·arc houses for the Dragon 32. 
50 Load Arid Go W1th Your 
Dragon, is par1icularly wel­
come. It 1s just what you need if 
you want to get stuck stra ight in 
to your mach ine. 

Although it's pricey at £5.50. 
John Phipps a nd Tre,·or Toms 
have mapped out a fun way 10 
lea rn about the Dragon. 

After reading lhe introduc­
lion . )'OU can s1ar1 tapping in the 
games programs ,1 hsts. 

Most arc about SO lines long 
- so arc fairly easy to run. lr 
you hit trouble the section on 
debugging progr ams might 
help . The book also contains 
deta ils abo ut Dragon graphics, 
and hint.sand tips. 

For instance what can be 
more annoying to a user than 
spending hou rs typing in a long 
program. saving it on cassette. 
trying to run it o nly to find it 
won't appear on thesc:r«n? 

Load Arid Go W1th Your 
Dragon gives some sensible 
advtCC here. First you should 
type a couple of lines, s.a,e 1t on 
cassette, then try and run 11. At 
least you v.on' t feel too bad 1f a 
few lines arc lost. 

And to make humdrum 
tasks more enjoyable. this book 
has a Vocabulary Tester and 
Sums Galore . 

Th e ideas of this book arc 
v.·ell executed . Playing Mang· 
man, PairsorComputcrmind(a 
version of Master mind ) 1s cer­
tain ly an CRJO)'ablc way 10 get 

'IJIIG-11NINik' , 1,JM ......... -.. ........ i,,-T..-....._ot 
£6.501,.-2"_.I 
Uriu - The Book is a mal"\·el· 
lous introductory manual to the 
basic principles and tech niques 
used to make Unix do what you 
want, It oo"'ers some preuy 
deep ground as well. and in 
itsclft hat 1ssufficient reason for 
buytng thi s book, 

The dc1a1led explanation of 
the most -used features of the 
common Unix utilitie s 1scxccl­
lcnt for reference. And the 
less-used (and possibly more 
useful ) stuff is far easie r to read 
than the regular manuals. 

But the book really takes off 
when the most complex. fea­
tures of the Unix system arc 
rC\'C.aled. The authors gl\'c due 
warning at the beginning of 
chapte r eight, commenting: 
'Here's where you grow up; 
from now on the gloves arc off.· 
Tbey mean 11. 

This section 1sn ·1 for begin· 
ncrs. SubJccts covered include 
logging in a new user , con1rol· 
hng and activating hmed pro­
cesses. conditional compilation 
and even shutti ng Unix down 
and restart ing 11. 

To the user of toda y's micro, 
who stops his machine simply to 
halt a program. th is may sou nd 
an odd 1hing to get excited 
abou t: after all, on ly main· 
frames ha,·e problems hke that, 
don't they? 

Butthcmachmcoftomo rrow 
(meanin g about ten minutes 
from now) will be a very 
different beast. For examp le , it 
may not have an on/o ff switch 
... it'll stay on all the time. 
Mak e it as powe rful as sug4 

gcs tcd. and you ha,·e to think 
about such things . 

Mike Banahan and Andy 
Rutte r's new book ·gives a 

highly readable guide co lhc 
methods used by real progr am­
mers solving real problems with 
Unix , and gJ\leS the micro 
owncroftodayaforctas tco fthe 
ideas tha t will soon be here. 

Not only is Uriiz- Th~ Book 
useful-it's fun to read too. and 
thi s is a rare thing in a technical 
book of any kind . For examp le, 
did )'OU know that Unix cons ists 
of ordnance a nd depend s on 
suicidal children - vie1ims of 
parental neglect - plumbing 
and forks? 

In Unix. 'chi ldren' arc a 
process created by 'pa rents', 
and they (lhec hildren) can call, 
use or be 'pipes' or 'filters'. The 
whole proce ss is controlled by 
·forks'. 

I'm sure you'll find this all 
perfectly clea r , but if not. it will 
give you the opportu nity to look 
11 up in a book that is well wort h 
reading. • 

---

-----· ...... -. .......... 
-T-lco!Prwu,£6.25 1-··-· This covers the well-trodden 
'introductory guide to the Sin­
clair Spectrum and Basic' 
ground, takin& the compute r 
newcomer on a progr a mming 
course up to the le\'c l of 
do-it-yourself programming 
pro,ccts. 

l t"s a meaty book. After 
preliminary pages v.hkh go 
back to grassroots (' miao-ci r­
cuits arc known as silicon 
chips , .. ' and so on) it gets 
down to business with diagrams 
and technical details. 

It has the added bon us of 
about 50 program hs1ings for 
1hc Spcccrum covering a range 
or applica11ons, such as word 
pro«ssmg, s-iock con trol and 
threc-d1mcnsional plotting . 

If you want to use your 
Spcccrum as an introduc tion to 
programming, this would be a 
usefu l add11ion to your library . 

IS 
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Driving 
lessons 
11e BBC micro uses disk dm·cs well, 

but the DOS (Disk Operating Sys. 
em)doeshave a fcw1diosyncras1cs. If 

you want 10 get !he best out of your system. 
then there arc a few tncks yo u shou ld 
know . 

1bc BBC micro ·s DOS 1s suppli ed in 
ROM (o r EPROM) and mak es use of the 
paged ROM system that the rcsidcn1 MOS 
(Machine Opera ting Sys1em) suppo ra. 
Thu s, 1t is placed permanently 1n a spare 
ROM sockc1, and 1hc current language 
ROM -usually BastC- transfcn control 
10 it .,...hcnc\·er disk tran sact ions arc 
requ ired . 

"There arc advantages in having DOS in 
ROM. but it causes problems when )"Ou 
want to make your disk softv.arc uncop1· 
able. Normally it's easy to configure a disk 
so that it requires a specia lly amended 
DOS . al.soon that disk. to read most of1t . 
But th is is not so easy with a ROM-based 
DOS . especially .,...hen 1hc BBC DOS has 

*COPY 01 

gone to great leng lhs to let you copy a disk 
using •BACKUP . 

Because expensl\ ·c softwa re may be 
supplied in ROM . or part· ROM . ra1her 
than cnlircly on di sk, the allemati\·e v. ill be 
abl e to use pa lching via the indirection 
vectors. But this 1s rclat1\'ely easy to crack . 

All disks ha\c lo be formaltcd, and 
1hcrcfor c the formaucr is supplied on the 
disk. The re 1s a ch0tce: of IOOK 40-track or 
200K SO.track per side , and w11h man y of 
the drwcs 1h1s 1cnds to be und er capac 11y. 

Acorn used to be criticised for only 
supplyi ng the formani ngd1sk and the user 
manual w11h 1he DO S ,,efSion of !he BBC 
Micro. You had 10 buy a n Acorn dmc 10 
get them. a nd Acom dmcs arc more 
cxpensi"c than 1he compe ti11on. 

ll owc\·e r , Acom has now relented. a nd 
)'O U can purchase 1hc rormaucr a nd 
manual on their o ..... n . The form atter 1s 
clea rly cssc n1ial. and the manual is also 
very helpful. 

Cop y ing from dri ve O ~o dr1 v e 1 

S ynta x : COPY s r c drv de s t drv > af s p > 

Table 1 

Abbreviations used in command 
syntax messages 

fsp file specification • 

afsp ambiguous file specification• (i .e . wildca rds arc allov.cd) 

src sou rce 

dct destination 

drv dnve 

dir directory 

• A comp lete file speci ficat ion consists of :drv.d 1r,filcna mc, but the driv e and 
directory arc optional. and can be change d if desired by usang instead • DRIVE and 
• DIR rcspcc11vely. 

" 

You're in for some pleasa nt surpr ises 1r 
you ·\·e come to the BBC Micro DOS from 
CP/M. Any software wntcr Wlll tell you 
that the er ror case is the normal case. The 
designen of the BBC DOS ha\·c clearly 
taken this to hcan, and the error messages 
arc of high quality. 

Suppose you type •copy 01. 
er roneous ly th1nk1ng 1h1s v.111 copy all files 
fromdri\-cOtodrive I. Figure I shows you 
what happens. and 10 find ou t wha t to do 
lookatt heabb revia1ionsshowninTable I. 

And e\·en if you forget what faeiht1cs arc 
available. •H ELP DFSor • 11ELP UT ILS 
wmgive you a lis1. • 11ELP actually belongs 
to the standard MOS and not to DOS. but 11 
is still highly effcct,,..e. Table 2 lists and 
describes all DOS and associa lcd MOS 
keyv.ord s. and one at least will be fam1har 
10 CP/M users. 

The abbreviation <asfp> in 1ha1 table 
indicates that v.1ldcards are available with 
that keyv.·ord. BBC DOS uses 1he same 
asterisk (•) w1\dcard as CP/M to reprcscn1 
any group of characters in a file name. and 
so ·copy 01 • . • wall copy all files from 
dri\•e O to drive I. The re is also a single 
character wildcard. I, but like CP 'M' s ? 
this is much less useful. 

Warning 
'Thc:C 1n brackets in Table 2 is a wa rning 

- ii indicates 1ha1 using the keyv.ord will 
corrupl mcmory1n1hc BBC comput er. For 
example, using °CO MPACT 2 torompaci 
a disk in dnvc 2 will merwr11c memory . 

It's tempting 10 do 1his v,,hen you're 
trying 10 sa"·e a progr am on disk and getting 
the 'dis k full" error message . You may well 
make space by compaC11ng 1hc disk. but 
you will dcs1roy the program )Ou' re 1rying 
to SAVE. 

Despite the d1sadvan1ages. compaction 
is nett s.sary. as DOS will not a u1omat 1ca lly 
dose up gaps on 1hcd1skcauscd by erasu re . 
And the way it's done, w11h all its faults. 
produces fast results. 

Unusual features 
Lei us I\OW look at some of the more 

unusua l featur es of the DOS rcfcrnng to 
Table 2 as ncccssary :-
• PrcssingS III FT and BREAK togelher 
'boots' up a user-crca1cd file calle d ! BOOT 
(if ii cxis1s) . There arc three way$1I can be 
booted. •LOAD. •RUN and •EXEC . 
Which one depends on 1hc sett ing of 
•oPT4. •RUN 1s used to run a machine 
code program. and •EXEC lo execute 
some ASCII code. usually C HAIN 
'"PROO ", where PROO 1s 1hc pr ogram 
one wishes 10 au 10 RUN. In this case lhc 
ASC II text ,..,,ould be const ructed using 
'BUILD . 
• •TYPE can be used for printin g ou1 on 
1hc screen tex 1 whteh has c11hcr been 
constructed using •BUILDorcopicd from 
the oulpu t device ( usually the screen) using 
•SPOOL. This facility. as CP/M users will 
know, is cxccp 1ionally useful m displaying 
instr uction s and informalion directly from 
di sk. 

•SPOOL is useful for appending prog­
rams. but comes into its ow n when used to 
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spool te xt to disk ror later outpu t to a 
prinlcr. 
• Typing • followed by a file name will 
automatically find and RUN a machine 
code program of that name. so long as it is 
in the curren t driv e and directory or in 
drivezcro.dircctoryS(thedefa ultlibrary). 
It can be altered befo re the next press of 
BREAK by using •u s. A directory can be 
any single cha racter (cxccpe #,• .. and •) , 
although upper alld )o.,.,er case are not 
distinguished. 

Oea rly, this facility is very useful for 
runn ing utili ty progr ams. 

The DOS also allows a fonn ulation hl,c 
•ST RIP FILE. where FILE 1sanother file 
(probably in the current dm-·c and dircc · 
tory). 

You ca n recover the text following 
•sTRI P usinganMOScall.andthenaccess 
the file with that name . 

Common problems 
Fin ally. there arc rour common prot>. 

lc mspeop lefilldwhcnu singthi s DOS . The 
first three arc quite eas ily sol\·cd , bur the 
fourth is more difficull. 
• lnaBasicprog ram.11maybcrequtredto 
de lete a file whose name is user defined. 
You may !hink that )'OU should write 
•DE L ETE AS - but this won't work. AS 
will be interpreted as the file.,., host name is 
the two characters A and$ . 

You canno t mix MOS or DOS corn· 
mallds alld Basic variables hkc 1h1s. 

There is. ho.,.,ever . a simple way roulld 
this. 

You should use the MOS facility CU 
(located at &FFF7). whtch passes a string 
to the MOS line interprcicr. The coding is 
asfouo .... 'S:­
S&CEO•"DEL .··+ AS,X%• &EO,Y% 
• &C,CALL&FFF7 

Before you execute th1scodc yo u ·11 need 
10 set a suitable ON ... ERROR state· 
ment. This traps t he error that results 1f an 
auempt is made 10 delete a non-existent 
file. 
• There see ms to be no true random 
access fao li1y III Basic. S11lCc OPENOUT 
will dele te the file with the att ached 
name . 

OPEN IN is no t documented. but 11 
allows output tot he file b)'using PRINT #, 
as well as input using INPlTfl . App rop ri· 
ate use of PTR# will . lherefore. allow 
1 .... 0-way random access. 
• When using seria l access file manage· 
mcnt . 11 is often ncccssary to re SA VE a file 
under the $.AfflC name . f-lov,ever. th1.s can 
lead to 'Can't extend' e rrors . as the new file 
will be reSA VE D to the s.ame ph ~ical 
space occupied by I he old file. 

The answer 10 this is easy - delete the 
old file before you rcSA VE the new . Now. 
60 sectors \\111 be rcscr.·ed for the new 
file. 
• Thcd arcc1oryw 1II allow only 31 files. If 
you want lots of short programs o n a disk , 
you'll filld )'ou'II run out of directory space 
long before you run out of disk space. 
Unfortunately. the only way round this 
prob lem seems to be patching the DOS 
itself. 
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Table 2 

DOS and relevant MOS commands 
(NB Items in brackets in the keyword synta x a rc Optt0nal) 

lal DOS El 
• ACCESS 

•BA C KUP 

• BUILD 

• CO MPACT 

• COPY 

• DELETE 

• DESTROY 

• DIR 

• DRIVE 

• DUM P 

• ENA BLE 

•I NFO 

*LI B 

•LI ST 

• OPT4 

• RE NA ME 

•1111..E 

• TYPE 

• WIPE 

lbl MOS 
• CA T 

• EXEC 

• IIELP 

• LOAD 

• SAVE 

• SPOO L 

_, 
<afsp> (L) 

<src drv><dest drv> 

< rsp> 

(<d,v>) 

<src drv><dcst drv > 
<a fsp> 

<fsp> 

<a fsp> 

(< dir > ) 

<drv> 

< fsp> 

<afsp> 

(cDRV.)(DIR) 

< rsp> 

< n> 

<o ld f.sp><new f~ > 

< name> 

< fsp> 

<a fsp> 

(<d,v>) 

Locks (with L) or unlocks a file . When 
locked. a file cannot be deleted except 
when using • BACKU P. 

Produces an identkal copy of a disk . Will 
overwrite any disk unless wri te·p rotccted. 
(C) 

Crea tes 1n ASC II file directl y from 1he 
keyboard. 

RemO\'CS 'gaps• on I disk . (C) 

CopieS file(s) from one dnve to anothe r 
(o r one dri\ ·e to itself) . (C) 

Deletes I single file from • disk . 

Delet es a group of files from a disk . 

Changes curren t di rectory (to Sir none 
specified) . 

Selects which drive is currently in use . 

Outputs a hexadecimal list ing of a file . 

Must be used immediately prior to the use 
or • BACKUP or • DESTR OY. Acts asa 
sa fety command . 

Displays, information on length etc. of I file 
or files. 

Sets the library to a specified directory 
and/or drive . 

Displays an ASCII file with line numbers. 

Changes the auto.sta rt option for the 
cur ren t drive (n•O to 3). 

O..a nges the na me or a file. 

O..angcs the disk Citic. 

Displays an ASCII file on the screen 
withou t line numbers. 

Remo\·es specified files. Confirmation is 
r equested for each one. 

Displ ays a catalog ue or a disk . 

< fsp> Treaa any file as ir it is being typed into the 
keyboa rd, each byte being one character . 

(< DFS> or <UT ILS>) Displays syntax information abou t DOS 
keywords . 

<fsp> (<a ddress >) Reads a file into memory at a given 
add ress. 

<n> n•l enables the file message system 
n•O disables the file message system. 

<[sp> Run s a machine code program. 

< rsp><s tan addr ess> Saves a s.ptti ficd por1ion of memory on 
< finish addres s> disk, 
(<exca1te addr ess>) 
( < reload add reu>) 

( < fsp >) Creates a file or all tut subsequently 
ouq>ut. 



• Pr09Tamming from Machine 
Cod.• to Bigb l.e •• l . 

• Gam N and Graphice , tttehniqgN 
ud prc)9J'a.lU . 

• Ba.rdwar. tecbology and 
doelp . 

• Opendn.g Syetema . 
• Bulnne appllc&tiou and many 

HILTON COMPUTER 
SERVICES LIMITED 

The renowned PERSONAL BANKING 
SYSTEM is now available for 
ZX 81 • ZX SPECTRUM • DRAGON 32 

Maintain permanent r«ord s and fully de tailed 
s1a1cmcnt s or your finances includ in1 : 

• AL L chequ e boo k 1ransac1t0ns 1nd ban k reccip1s 
• ALL sta nding o rder pay ments 

AUTOMAT ICALLY PROCESSED (mon1hly. 
quart e rly. su1:·mo n1hly or ann ually AN D for set 
number o f payments) 

In additi on !he ability to sea rch. locate, ddeteo r corrcct 
previous entri es . L1s1 by category faci lit y is included . 
Adch1iona\ BA NK RECONCI LIAT ION module 
available 10 automatica lly mat ch your Bank S1a1emen1 
10 your PERSONAL BANK ING SYSTEM accounl. 

Full 1ns1rue11ons included and GUA RA NTEE D after 
sa les maint enance prov ided . 
PIIS ZX 81 tll .95 ( 16K) . ZX SPECT RUM £9.9S( 48K) 
• DRAGON 0 .95 (JlK) 
REC (roru.wMith abcne ) fS .00 

OROER(~lorwrlld'l~ lbyPOS T!tom 

Hiiton Computer Services Limited Dool (PC/Ml 

~A;-:~ ·~~~ACCOUNT302t557 

* YOUR PBS IS EVER OUT OF DATE* 

SHARP POCKET COMPUTER S 
A complete POCket·sued batlery powered compu ter -
includes Keyl)Oard. d,splay (does not connect to TV) 
and memory wh ich re1a1n1 eYen wh,le sw,tched ott The 
Ideal FIRST computer which will help yoo learn 
Compu11ng • BASIC languege 
• PC1500 hP11nda~. Fast 
• PC1251 Newu 
• PC12 11 Few Remalnmg 

£159 .95 
£79 .95 
£59 .95 

~usC I SOp&p 

{( {( {{ {(- ~ 

DATA CASSETTES ~ 
High quality , AGFA lape , scre w assemb+ed cassenes 
with hbrary boxes 
P.c:k ot len 1nclud1ng po$I and packing 

CS - £5 .20 C1 0 - £5 .40 C12 - £5 .50 
C15 - £5 .80 C20 - £5 .80 C25 - £5 .95 

Ofder two packs - OedUC1 C 1 

CONNECTIN G LEADS 10 your 
casseue Recorder 
Specaty BBC1/ BBC 2/0RA.GO N 

SINCLAIR ADO-ONS 

£2 

ZX8 1 U k RAM PACK ............. .... ...... . £29 .50 
ZX81 KEYBOARDS Pro4ess•onal £3 7.95 
ZX81 KEYBOARDS M1n.Khk. £28 .50 

PtusC1 .SOp&p 

I ~~~ ~~=!':. l~•NA~e}':i; ~~·~<>'!~44 

: ~ -M-- - +- ---t- ---t-- - --1 

I ? g~ AccelS/V1sa no,--------, 

I 5,gned 

Name 

I Address 

L __ 
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Are computer adventur es just elect ronic puzzles? Karl Dallas puts the dud geo n into dragons. 

Lust for 
GORY 

Tic 1hrcc authors of the defini tive 
u,de to soch games. What is 

Dungrons and Dragon,? (Peng uin . 
1982). say of cltttronic ad, ·cnturcs: "These 
games tend to be mere probl em-solving 
exercises. interesting enough for hardcore 
computer freaks, but lca\'ing us ex· 
wargamcrs longing for a bit of cold steel 
and some ran dom violence .· 

What,,,~ ad,·cnture games. and why do 
they fail to measure up to the standards of 
thccnthusiasu ~ho made them a cull in the 
US? The acknow ledged father of the 
adven ture game was one; Gary Gyrax. a 
guy from Wisconsin who took off from the 
the plateau created by the boom in the 
works of J R R Tollraen . Gyrax published a 
book of such games under the title of 
Chamma,J. 

l'( "N Al'M.1111. IIMJ 

What he dtd was apply the technique of 
the wargamc. in which history fanatks 
would re-fight everything from ~rmo­
pylae 10 E l Alamein on table-to p rep re· 
sen t at ions of the old battleg rounds - or. 
mo re om inously. cold warriors would 
attempt to predict the hkely outcome of 
Wo rld War Ill - to the worlds of fanlasy 
ettated by Tolk ien. H P Lovecraf t and An n 
McCaffcry . 

This unlikely liaison bega n to bear fruit 
in 1974, .,..hen lhe first printing of his 
D1mgeons and Dra8onJ completely sold 
out . 1be very name is now the jealous ly 
guarded copyright ofGyrax"srorporatio n . 
TSR Hobbies Inc - lhe lellcrs stand for 
Tact ica l S1udies Rule s. 

In a 'live· adve ntur e ga me. a group of 
players asse mble and map out the para- • 

meters o f the fantasy world in which the 
game is to tak e placc. One plays the 
"dungeon mas ter'. who crea tes the world 
a nd iu characters. and acts as a son of 
referee, and at the ir firs1 session it s his task 
(his. beca use most games players tend 10 be 
men) to explain the ground rules to his 
co-players. This can tak e as long as lhree 
hours. 

Decisions, like whethe r Graar t hd can 
win th~ battle with thesgnuurd. arc taken by 
throwing dttt . ~ SC may have from four 
10 20 sides, and can have a probabil ity 
facto r added into the resu lting sum by lhc 
dungeon master . 

As the g_amc progresses. the factors the 
dun geon maste r has to keep in mind get 
more and more complex. and obviously. it 
would be useful ifh e had a com put er with 
quite a large memory to keep track of 
them. 

So lhe g_round rules of a true adventure 
game arc: a strkt but basically fair 
adjudicator 10 whom appeals may be 
made : a very comp lex situation and 
characters. and an clem ent or chance . 

When )'OU start playing an actual 
adventur e game on cassc u e or cart ridge. 
how docs ii compare? 

Cornmodo re· s PirateCovcplugsinlothe 
RAM expansion socke t and is one of five 
games cartridges designed by one Sron 
Adams. II seems to be fairly typtCal. You 
have to type in SYS 32592 to act ivate the 
game. at "''hich time the associated docu­
mt:ntation has given you \'Cry lin le gui· 
dance to the particular game )'Ou are abou t 
to play. It has. howeve r, provided some 
valuable general ru les. like buildi ng up a 
map of the various ·rooms' in the game. 
which may be a clearing in a for est or the 
top of a tree. for exa mple . 

Af lcr typing the SYS command. lhe 
usual copyright bfah appears. plus the 
questio n 'Want lo re store previously saved 
gamc?'This is because a ga me ma y last for 
hours.and it "''OUld be impossible if, having 
got you rself 10 the Treasure lslarwt. you 
then had to go back to squa re one the next 
time you sta rted 10 play. So you can save 
the game 10 cassette and take up next time 
where you left off pr eviously. 

Answering ·n· clears the screen, and 
displa)'ll the followi ng message (1he 
wordingisslraigh t from lhesc recn) : -

l' m inaF1atin 
London. 

Flight of stairs. Sign 
says: .. Bring 

•TR EASURES• here, say: 
SCORE~. Bou le of rum. 

Rug. Safety sncakers. 
Sack of crack ers. 

•welcome to Advent ure 
number 2: "pirate 

advcnturcM by Alexis 
& Scott Adams. 

dedtea 1cd: Ted HCC"ren 
& Paul Sharland 

Remember you can 
always ask for Mhclp- . 
Whal shall I do now? 

n 



For the best hanlware, 
the best software. 

Th e BBC Microcomput er system is 
generally regarded to be the best micro in _its 
price range you can lay your hand s on.So , 1f 
you're thinkin g of buying one or already own 
one,you'U want to knowaboutth esoftwa re th at's 
bee n specially designed for iL 

ot surpri singl)I it's made by Acomsoft, 
the software division of Acom Comput ers Ltdry 
whod esignedandbuilttheBBCMi crocomput er. 
So naturall y you can expect the highest quality 
software with the built-in ingenuit y to ful ly 
exploit the BBC Micro's potential. 

Furth er education for everyone. 
Tree of Knowlcdgc(£9.95) is an int eractive 

program for childr en of all ages teaching cate­
gorisation. It illu strates so~ e ~f the more . 
practical aspects of computing m that the pupil 
first educat es the computer , building up a 
databa se by answering the comput er's questions, 
and the databa se is then used to play games of 
dedu ction and logic. 

Word Hunt( £JJ.90) is a set of four pro­
grams, each containing a list of nin e words.Th e 
object of th e exercise is to select one word and 
then try to create as many smaller words as 

possible from the selected word. 

Increase your business acumen. 
Grap hs and Charts (price £ 17.45) which 

includes the book 'Graph s and Charts on the 
BBC Microcomputer' contai ns a set of pro1:,=ms 

lo prese nt data graphicall y in a wide rang~ of 
applications.Th e graphs includ e automati c 
scaling, labelling of axes and use of colours. 

And VIEW(pri ce £ 59.80)a program that 
enables your machin e, together with a printet; 
to operate as a fully operational word processo r. 
For convenience th e program is in ROM so that 
it can beco me a perman ent featur e of your 
machine. (It can easily be filled by your 
local dealer~ You'll fmd out more by 
going lo your dealer or by sending for 
th e free catalogue. Mlil 

Mind-boggling games. 
Castle of Riddles (pri ce £9.95) 

is a magical adventure, with wizardry 
and hocus pocus of aU kind s; 
booby traps and faendish riddl es 
to be unravelled along the tortu ­
ous route to the Magic Ring of 
Power. Your reward is to keep the 



treasure you f, nd along the way. 

Meteors (price £9.95) is a game wher e you 
have to manoeuvre your laS('r-shipthrough a hail 
of mctPors, smashing them with your laser bolts 
as th ey hurtl e towards you on all sides.Comp lete 
with sound e ffects and table of Hi-Scores. 

Super Invaders (price £9.95) is a fight 
against invading aliens. The only way to r('sist 
and avoid subsequent ann ihilation is to destroy 
tl1e aliens before they land. You have three 
mobile launclw rs whose hyper-velocity missilPs 
will instantlyvapori S(' their target on impa ct. 
Thi s game includ es high-score, and is fully 
compa tible with either kt'yboard or joysticks. 

Undt'rstanding computers. 

Pee ko-Comput er (price £9.95) simulat es 
the operation of a simplif, ed microcomput er 
in order to teach the fundam ental s of macl1ine­
code programming. It comes complete with a 16 
page instru ction manual includin g exerc ises 
and cxamples,a nd the cassette featur es f,vc 
demonstration Peeko-Comput er programs. 

---- ' ....... - - .......... 

How tog!,! 
Acornsoft 11rogrnms. 

If you're a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
thi s advertisement, or 
if you would like to 
know the addre ss of 
your nearest stockist, 
ju st phon e Ol-200 0200. 

Alternativ el)I you 
can buy the cassettes dir ectly by sending off the 
order form below to: Acornsoft, c/o Vecto r 
\1arketing, Denington 
Estate, Wellingborough, 
Northants N8 2RL. 

Also use thi s form 
if you would like to 
rl'Ccivt' the curr ent free 
Acornsoft catalogue. 

Please allow 28 
days for delivery. 

';:)' Cr('dit Card 
I lolders. Telephone 
01-2000200. 

1-ro: \ f'orn..ort.r/o \ ('('tor \l arL('tint , Den in~'1on Estatf'. 
I \\ f'llingborough. \o rthants \ \8 2HL 
I Plf"a ... ~ &<'nd me the follo"'in~:- J:_.'::,

11 

I 11::.M~~.._':~ ~:: ,' Vl "Tin rtrrn "-:,;::~ 

I ~;~:7 k.n, ~:~~ _ "H\O!I:::~:~ 
I t. -.,1~orHiddlf'o i:QIJj T "B(,li 

\lr1~ i'.'195 'l :14,;ll 

I ~~:~,;~, ~::~ :::-~~ 
I 
I 
I 
I 

TIIT\I 

I enclose PO/cheque pa)able to \corni,0ft l .td. OrchargC" 
ITI) C'redit card. 
C..rd l\umber 
(\1M\/l>u"°n/\1Wll\c- fftll (l ).i.k'1f') 

I Please send me the \ corn:,0r1 brochureO 
I 1>1ea.se send me lh<'\ IE\1 cat.alo~u(' 0 

J \ ame 
I 1dd,es. 

I I··-·· .. 
Postcode 



i 27 S1nccwe' rety ro'sa11hcgamcas) ·e t .le t 's 
sta rt as we mcan 10 finish. by askmg for 
help. On typing 1t in, ,.e gel the anS\\-Cr:­

Oimb s1a1rs. 
What shall I do now? 

advc nture gamtS dC'pend mostly on tactics 
and logic. thlS is more to do with 1heson of 
digital skill rC"quircd in arcade' gamtS. 

After LOA D ing, a thrce-coklu r land· 

the nsk of being broi led alive 1s grea ter). 

I 1 
L _J 

1l\C games arc fa1rlyeasy. and are wuhm 
the ca~b1h 1y of a modcratl ey bnghl and 
dC'x1crousch1ld. But children might be put 
off by the lack of clues, lack of graphics a nd 
unimaginative typography - not to men· 
t ion the 1daosyncrat1c English - of the 
supposedly more sophis ticated cartridge 
game . 

I cou ld imagine Ptra lc Co"c (or Pirate 
Adven t ure. depending on v..hc1her you 
believe the box or the scree n tll le). 
bccoming add1cti\'C once you have begun 
to build up a vocabulary of the pcr m111ed 
commands - a nd providing you ha ,·c 
no1hmg bcttcr to do. Bui an ad, ·cnture 
game, properly . 11 a,n·t. 

To t he pur1s1. C\e n 1hc well-regarded 
Oa1es1oncs or Ryn (no1 so far as I know 
available for anything with 1he VIC' S 
modest memory) 1sn'1 a rral ad"cntur<" 
game, a nd !he true role of compu1crs 1n this 
ficld mighl wcll be 10 allow the dungC"on 
maste r to inpu t his sccnano. 1h<" charac ­
lc~. their levels of hC"ro1sm or villainy, the 
landscapC" and ~ on. a nd defcr 10 11s 
ra ndom numbcr gene ra1or 1n dcc1S1on 
making . 

What has to be remembered 1s tha t on 
lhcsc journeys. it is more impo rtant to 
I ravel lhan 1oarrhe , tomeet I he challenges 
rat her 1han to win . 

As t he aulhors of What u D1mgrons a,id 

Let' s t rysomct h1ngs1lly. to sec '-''hat 1he 
response is:-

jum p 
O K 

Nothmg happen,. 
Whal shall I do nov.·? 

chmbs t:urs 
l' m1nanalco\e . 

Open window . Books m 
a bookcase. 

Do•n 
What Sho\11 I do now? 

lcavcalc o ,·c 
Don't know what 
~t\ LCOVE ~ IS, 

What shall I do nD'-'? 
read book 

Sorry I can't 
I don't have II 

What shall I do now? 
take book 

Thc re·s a strange sound 
What shall I do now? 

Andon 11 goes m th isvc1n. Noto nlydocs 
1hc ga me fail 10 tcll you what its basic 
vocabularyo fcommands1s.orcven who ' I' 
is (a p1ra1e. Jim Lad , the parrot?). bu t 11 
can't rcrognise a '-''Ord it has used itself 
whcn 1tcncoun1crs 11 a moment latc r . 

So I 1ncd 1he Wizards and Pr incess 
cassette. wh1ch1sforunex pandC'd Vic . Tlus 
isn't an ad\·Cnture game at all. but a su11eof 
five di fferent games . Somc of them arc 
fan ly fam 1har: for exa mple you must get 
mto the castle. slay the cv1I dragon. find 
your way through the labyri nth. find the 
pn ncess a nd rescue her. and finallyC"SCapc 
from the cas1le. 

Each of the gan1ts 1s prcscnled as a 
'chaplcr' in thc o,c rall story. and whi le 

.. 
scape pr~nls itself. wuh no '-'Ords . The 
casselle slip has full cxplana1 1ons of" ha I's 
going on. and of t he mO\emcnt command!> 
it rcquircs. which are L. R .and Fandsoon. 

l!'is fa nly easy to get 1n10 the cas11c. but 
you must avo id falling rocks - "h1ch 
appea r if you tur n the wrong way -a nd gc1 
unde r thc por tcullis . 

Chap1cr two, Sla)·mg 1he evil dragon', 
has some nice sound effects. simple but 
effcct1\e graphics. and actually an clemen1 
oflogic in it. since lhe player has to find the 
exact spot 10 kill ii. (Th e solu11on 1s to cut 
throug h the neck close to the head. v.here 

Dragons' put 11:-
ln role-p laying gamC'S th<"r<" tS no 
wmnmgor losing as soch. unless 1hc 
charact er is killed, only cons lant 
progress m term s of experience 
levels .... I lencc there 1s no logical 
po int at ,. hich the game may be 
concluded and a "m~r declared. 

Or as the founde r of modern Olympics 
had 1t:-

Thc important thing m the Olympte 
Games 1s no1 towin bu l to tak e part. 
1l\C 1mponan1 thing m hfc 1.'i not the 
1r1umph bu1 the struggle . Thcesscn-
1,al lhmg 1.'i not 10 ha\'e conquc rC"d 
bu1 to ha,e fought "'ell. 

Wlurft ..... "'1Kesl : ..... .n.ettft~ 
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.---Learn more-~ 
about computers 

A range of Courses from the Computer 
Education and Training Centre suitab le for 
anyone who wants ro know more about 
Computers. All Courses provide 'hands-on' 
experience of micro-computers or classes 
conducted or our Olrminghom Centre. 

OASIC for CleQlnners J days 
ADVANCEDllASIC Jdoys 
CP/M' Userlevel 1 day 
Wordsror' Wordprocessing 2 days 
DOosell 1 day 
Also courses covering many of the more 
popular business opplicorion software 
programs . 

Courses con be arranged ot users' 
premises. 

FURTHEROETA.M.S 

~ The CoorM s.cr...,. 
~ K:AOWOADSEAVtcESLTD 

COMPUTER EDUCATION AHO TRAINING CENTRE 
2ND FLOOR, MONACO HOUSE. BRISTOL STREET, 
81RMtNGHAM8 57AS 
TEL: 021..f,224714 

FROM 

CONCEPT COMPUTERS LTD. 

Dedicated Wordstar 
word-proce ssing keyboard on 

the Sirius 
No need lo n!'member ro preu o sequence of several l l"ft lO do 
o /unction. /u1tf press one clearly morled key ond the ;ob'r 
done 
O\·er JO l e,·, 1pec 10//y progromml!d ond engro\ ed /or 
Wordstor "·ord -proceumg We con e,·en sel up functions to 
}'Ourspeci/icolion 
Mol es IVordsror ~fly f mmdly and fast to use 

Graphics systems on the Sirius 
Gf!nerole P1e-chort1, Bargrophs and mul11pJe /me plo ts m 
minutes with user-friendly Sinus grophics srstems 
Oro" your row dolo for grophicol d,s p/ oy d1n!Ctl)' from o 
super«ilcor mulliplon hOrl sheet 
Produce hand-copy t'l lht'r on o molru.: pruller or o 
lrne·p louer 

SIRIUS WITH 10Mb INTERNAL 
WINCHESTER NOW AVAILABLE! 
c.,11 flf now for C'OfJJ/Wl i ti, ~ quot.Jt ion on your Si rim 

system 
01 -729 1800 

Conap t Compulttt Lid. 
44 5 H«llney RoMl, London E1. 

pc,,,: APIUL8, 14-0 

:x COMPUTERS 
BREAKDO\VN 
\)(J)(D'[r(D(](!J(!J(3(i/7 

INSURANCE 
DOESN'T 

I i "E'@£Da!.,(!,t!L.," IS A COMPLETE =~ INSURANCE PACKAGE OFFERING NUMEROUS =~ ADVANTAGES:-

15 • SAVINGS Very apilM:ant ll'finp O'tet the cOllt 
I LL ot I run m1intenanc. conlr1ct 
I~ • CHOICE Replirer ol your choiN coupled with 
I t( 1 speedy,erracient daimuenke 
I • AVl'OMATIC ADDITIONAL COVER =~ 1) *All Ril b', indudinr tnn&it, on all equipment 

I X: b)Addilionll upenM&, includin1 thON ot. hirin1 Ii altem1tiff .cauipment and recompilinc d1t.1 etc. 

•
: ~ "C!Xii'l]'QEEJC!U(J" IBFOR 
~ • P1T10nal comput.en. mk:rot, minia, Wh and mlinframe1 I§ • U1m, dtai.nbipt, maint.l.inen 1nd soltware hoUM1 

~ aJ(!(I(il}{i;" i, an ilable exclusinl y throu,:h 
.., r" 

HAI.SEY & COMl'l\NY 
205 P.11sugt" Ri»d , 

- Bristol , BSIO 70l . 
A,,,. , 
~ (0272)SOJ716 ....... 

lndq>,crxknt Rl!gistl"rcd Lilc.and~r.al l nsur.a~Brokn 

PLEASE RING 
FOR YOUR QUOTATION 

BRISTOL .x (0272) 503716 

JI 



COMMODORE 
64 
IN 

STOCK 
£299 

33-35 Ptrtupl Road, Woking Surrey GUZI SJE 
Tel (04862) 25995 

1 St Ceotges Walk, Croydon, Surrey CRO IYII 
Tel (01) 680 3581 

UNBEATA BLE VALUE FOR MONEY !II 
·01SKETTES 

a· 2s20 £2. 1 o each 
3M Brand SV.- 2520 £1.99 each 

•com tec Brand 
a• 2520 £ 1.80 (plas1ic box) 

Minimum shipment quantity 20 units 
Delivery charges: £2.50 per order 

•oATASAFES : 
OS 1300 - Capacily 5 V.- Diskettes : 1700 

Price £999 
05700 - Capacily 5 v.-Diskettes: 900 

Price £799 
Portable - Capacily 5 V.- Diskettes: 450 

Price £699 
Mediaguard Diskette box 51/•" Diskettes: 80 

Price £249 
Delivery charge £50 within UK. 

* COMPUTER TAPES * DISK PACKS 

* PAINT·OUT BINDERS 
Please request quota.lion tor aH your media needs. 

All pnces exclusive of VAT and Delwery 

COMTEC (MAGNETIC MEDIA) 
LIMITED 

245 Ewell Road, Surbiton, Surrey KT6 7AA 
Tel: 01·399 9979 

Telex: 291561 Via Sos G 
s.,,Nttttf::lllsc,acts.,~t.,n.lfilkettu, W..rs.utau ln 

~ E C T R .~br.~ 
~ p ~ -- ur,~ 

S ~r M 
&AMES - ununES - EOOCAI]QNAL 

751 CIEQIT QISCQUIII SCJIEIE 

CASSETTE I . 
£4.95 (48K) 

Two games for all tastes. A last act ion numbe rs 
game with high-r es graphi cs. plu s a game of logic 
and skJJI. Don 't buy It unl ess you ha ve a cool head 

und er stress. 
CASSE TTE 2. (CHEMA L) 

£8.50 (48K) 
Finding Chemistry a bore? Forget th ose dry text 
books. Leam th e techniques of che mical analysis 
and h ave fun at th e sam e time with thi s program. 

CAs~.f W'[§~ ~AS P 
£6 .50 (48K) 
Full colour grap hs. histogram s and pie ch art.s, plus 
text and draw modes . All you are ever likely to need 

forpi ~SS~ ."P.t"AfCA~ram . 

£9 .50 (16K) 
Matrix ope.ratlons at _your finge rtips. Applications 

include multivariat e trend predidlo n, network 
analysis etc. 

• MANYMORE.,SAEFORCATALOGUE • 

c.ulR IICRGS, 33A COIIIERCW. ROAD, 
WFIIOtlll, DOISET. (03051) 70092 

FOX ELECTRONICS g Product s for the ZX.81 SPECTRUM VIC 20 
and JUPITER ACE 

SPECTRUM SPECTRUM 

=i:::.~..z:... A'2keylultr ...... k.,.c,o.,d . Swnl)ty 
la'IKJ.., tt. ZXprinl9dcwa.llltio.d -...2.,..,..,....~ Md1CtN ll lnlolhekeytlowdC1iM: 

£24.50 
... _,,. s-INClP&P -£29.95 
• t::2.00PII' 

ll81 
A ~ kllyboetdwlfl• ZX81 
~TYJ)9INIPMloM~ The unq.111 ZX·PANOA .... 
Wld~tofil ~-= ,:~ 
_.,.. 

Ill ..,.,. .. =z.t,y~inour•~ 
£10.00 
INClP&P =---. ".:,::-m IOZXl l , 

VIC -20 -lnl;:l.de,tLEOpowtt 
The VIXEN RAM CARTRIDGE kw -"'""'° ~ b11twNn 16K or IK & 3K. 16Keiq)Wldl,bleRAM ~=;-~:.:.=: t22.SO· a .ooP,,. 

tet<•~modult ~~=;.::-o" ttt.OO • D.001",P 
w .. 321< DI.OO ·tt..oo P, P -""'- orlherNlyblgoneMKIII: 

.....w. No .... ~of t4'.00 • 2.00P6P 

:::::..BASK;~ ~ H OUANTITV ..-cl.:"'-· 
=5 

FOX ELECTRONICS -~~~6 Basingstoke . - -
r .i : (0256 120671 

fflllSW-l'WSI ... ,""°""°"' 
l"UU.YOUAIII.IMfHO~ OHl YUJI 

ADlt2.50POST &111,&CQN. """""'''""--~·--



Geo f Whee lwright , with schizophrenic insight , solves the lost copy prob lem for words miths. 

Word process-or bust 
I could wrile a boo k if l strung together a ll 

the words 1·,·c lost 1ocomputcr mistakes 
on my A pp le wor d- processors . 
Bewa re 1hc idea that a wo rd-processing 

package will lum your Apple into a 
suprr-wondc rful typewri lcr at the flick of a 
switch. Take 11 fr om someollC who bca~ 
1he scan of l:uc-n1ght r<"typing 1hat you 
cannot 'rcco,·cr from any crash" on most 
word-processors. 

Aflc r 1hese nightma nsh problems, I 
often hu ·c a dream in which I go back in 
time and tell myself wh at to do al 1hc poi nt 
that I was about to buy a word-p rocessing 
package . 11 goes something like this: 

·1 hear )·ou·rc consideri ng a word­
process ing package for the Apple II )Ou' r c 
about to buy. Well. at least you have the 
sense to look at lhc 50ftwa rc befo r e buying 
lhc machine,' I say when I sec my younge r 
self. 

The yout hfu l Whcc lwrighl replies: 
' Wc:11. th is litt le 40-col umn pac kage for 
about £75 sccm.s 10 hit the spot. It doesn't 
ha\ 'C upper and IO\loercasc. yo u can' t edil 
Basic programs. but I like it. I th in k ii will 
do cvcn hing I want ii 10 . • 

'Oh, really,' replies Wiseacre Wheel· 
wright from the frust r ated fulure. 'You 
.,,.on't be sa tisfied wilh that pa ckage and 
you'll end up spending more money on a 
lower-case adapto r . !hen a package 1hat 
gives a high-reso lution graphics 70-rolu mn 
screen. and finally a full80-ro lumnscree n . 

' I a lso predict thal )·ou' II spen d some 
t ime toying w11h a 40-<:olumn scroll-acros.s­
to-80-column pack.age: lik e: Magic Window 
befo re yo u find the scroll across so 
annoying tha1 you chuck it. 

' If you spend £75 now in th e inferio r 
pac kage . coun tless hours trying to figure 
out how someth ing is go mg 10 look on t he 
pnn1er because yo u do n't ha\·e a proper 
80-colu mn screen format . and you still end 
up plonki ng along in Basic "'i 1hou1 a 
decent ed ito r . you may as \I.ell get a good 
typewriter an d a ja r ofTipp-Ex.' I contin ue 
in the self-ass ur ed manner that charac­
terises my dream-self. 

'Start by th ink ing abou1 what you wan t 
10 do w11h 1he pac kage. "'ha t you're likely 
10 want to do 1n the fu ture and what 
ha rdware upg rades }ou' II need to suppor t 
1hc software. the n sec if yo ur hn lc 
40-column job with no lo""cr case s111l fits 
the bill.' 

Al this point I wake up . 

Disk file chaos 
If I'd taken lh e advice of W iseacre W hee l­
wrig h t I wou ld still have to be more 
orga nised when I got t he pac kage. 

The first thing I'd change: is the: way I go 
about o rgan ising my disk files. The firsl 
pac kage I bo ught was Supc rT exl from 
MU SE at about £15, which had no lo""cr 
case (unless I forked out for a Vidcx 
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ada pto r) and no true shift kcy(I had tou.sc 
Escape). Once I'd overcome these: 1diosyn· 
cracics. l went abo ut 1he bus iness or doing 
lo ts of writing on the package. 

I M)Qn found 1ha1 I had all kinds of files 
on all kinds o r d isks and it "'as gelling 
difficult to find oul which files ""'er e on 
what d isk . I 1ried list ing the: ca1ak)g on my 
Supcr Tcx t data disks. bu l soon found I hat I 
cou ldn't hst them fa~t enough to keep up 
the amo unt I was writing . 

The disks wer e soon in d isarray and I 
ended up catalog uing several e\ery time I 
wante d lo find out whe re a panicular tex t 
file was. 

UtUe black book 
Now I think l\ ·e found the ans-er. When 
you start accum ulating text files on mo re 
lhanone disk . star t numbcnngor label hng 
the di sks (rg. Correspondence . Business 
Repo rts. Recipes. c:tc) and !hen ge t a piece 
o f old tec hnology - a simp le lined 
hardco \'Cr boo k - and make a table on 
each page for C\oer y d isk yo u're using . 

Allocate ca te rgor ics for the na me of 
you r 1cx1 file. >Nhat's on ii. when 11 was 
crea ted and - 1f your word-processor 
allows- the a mount o f space it takes up. 
This refe rence boo k enables you 10 keep 
track of wha t you have on each disk a nd 
faci litaces back·up. 

Don 't be an optim ist . l"n been at a loss 
for words many times. wh elher ii was a 
'g litch · in the po wer line. a foo t pulling out 
the po wcrcableo r an in1crm iucnt chipthal 
decided 10 ·hang' on deadline. Wheneve r 

lhc po wer goes and you r file isn ·u;ned. it' s 
gone rore \ ·cr. 

E\ •ery time )'OU lc:ave )'Our word proces­
sor (ew: n if it' s just a crip to the loo). sa\c 
your file 10 disk ANO writ e 1he per ti nent 
details about that file in your book . If the 
work is impo n an1 (and most work is). it's a 
good idea 10 make: two copies of the filc­
on separate disks. 

W11h all these files and bac k-ups ) OU 

could end up spending a fort une on d isks 
unless )'Ou 'clea n· you r files-and not just 
e\ery spr ing. Every wee k or so.depending 
on how much "' ril ing you do, go thro ugh 
your book a nd sec '4 hich files )'OU ha\·e 
pnnted ou t and need no permanent reco rd 
of . then delete t he approp riate dis ks. 

There arc I lot of word-proctuon for the 
Apple , panicularly if you buy CPfM. 
8()..column or m1c,cr lanaua,e card. But 
for 1he standa rd 40-oolumn AJ>P'e you 
have to k>ok more carefu lly. 

There 's a new version ofSupcrText , 
which offers both a 40-cohamn Md 
70-column (hip -ret0IU11011 p..,t.ia 
,cneraled) KT«n, as well as many new 
lpOOlana and formaftinc futures . ll bas 
been releued in 1hc: US at abcNd bOO 
IDd lbould be Oii lale here IOOII. 

W- il- rlow-piced 
--..---... ... s.u-. 

'109,itil .. t-llld 
-ly ... yio-.-... 
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!Computer Peripheral Supplies I 
Your one stop supplier of all 

mputer Peripherals and 
Consumables Canon 

~ 
jsTATIONERYr ----= ------,INTERFACESI 

~ ~ 
CABLES MEDIA 

From a £2000 Dalsywheel Printer to a £ 1.50 ribbon 
we have and can supply from an extensive stock 

PRINTERS 
EPSON 
SMITH CORONA 
CANNON 
QUME 
RICOH 
NEC 

FLOPPY DISCS 
DY SAN 
VERBA TIM 
XIDEX 
ATHANA 

at probably some of the best prices 

MICROS 
APPLE 
OSBORNE 
EAGLE 
EPSON 
NEWBRA IN 

In the UK 

Sales 
07357 -2721 

or 07357 -4417 

Everything and 
anything you need 
for your Computer 

~ Z/IO_lt_ct,Road , l!JW'],..........,,..,_,....,,. 
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Keyboard 
Th e keyboa rd,~ a pH'.lt ) :i.landard l)pt".,.,n · 
leM,ty lc .t0bv. 1ththc ui.u:11 m1crocomputcr 
add t11o ns 1nclud1ng ,.,.,o CUNJM."Ontrol 
L.C)Sa nd a :i.1erlmgi,1gn (albeit rnth c .,.,ron~ 
place) . 

The kcy:i. repeat au1om:mcally tf held 
do.,..n for shghtl) lonicr th ,1n u,ual I ..-.1, 
unabl e to find out v.hcthcr 11 ,.., hufkn:d. 
but, 1f 11 is. 1h1.s didn 't create the u,uJI 
problems a,!>OC1:1tcd .,.,,1h th,, tt.:n,ghtc-d 
tech niqu e 

The L.c)board h ob;Hhg_htlyhcJ\~ ,1c11on 
- panicularl) th<' space- bar - but 1h1, 1, 
all to the good. as 11 proh .'Cb ,ou agam,1 
those shght m,sL.e)mp which on fe;ithcr­
hght kcyboardi.ca n g1\e no end of trouble 

Th e re 1sn 'ta plethora of ext raneous Ley"' 
- numericpads.funct1onl.c)i.andwon 
as found on M>mc oft he mor CO\ erblo v.n of 
rece nt micros. This 1s good; an)one u ... mg 
ke)board so n the m1crn11t1cnt ba.s1i.of m~t 
nu cro users .... 111 1ell )OU thal lhc!J(' exl rJ 
key~ arc noth ing 1>u1 J nm\.Jnce 

The rel>Ct bunon 1.., on 1hc had, p.md . 
safely out or 1hc 11,ay o r c.irclc~ finger,,, but 
ca..,,ly accessi ble 1f needed 

I did notice 1ha1 1hc ..,h1fted ..,terhn g 
i.)'mlxtl v.h1ch 1!ii.uppt)'>4!d to prod uce J 
hid e didn 't; not .. terrible problem for 
mosl people. hut 1f 11'~ on the l.c)'hoard 11 
sh o uld work But 11'~ a good ke)bo.lrd 
which mO!II people .... ,n find qu11e ,;,a11..,fac· 
tor y. 

Screen 
The Commumc,Uor I. m 1b b.b.1c form. 
dn .. es a standard monochrome monitor. 
which mu st ha\ e a ba nd .... 1dt h capable of 
coping with an 8().ro lumn hne·lcngl h 

The standard format 1s80<olumn!i by 24 
hncs. I n thi s form. 00\\C\Cr. I had trou ble 
with myl1ule 9-m I l1tach1 monitor : the firs! 
five characters o f eac h line .,..ere 1m1s1b lc, 
de spite the fac1 th at I ha\e u~d 1h1s 
monitor with a num be r o f other mac hine s 
without problems. · 

I rang Canada to see 11, hat co uld be done . 
and 1he mal..ers ... upphed a S)'Stem pa1ch. 
but I could not load 11 inlo the machine 
because t he so ftv.ar c I had bee n gi\en 
lacked the nece ssary u11h1y program . 

The distr ibutor. STM. see med 10 thmk 
1ha1 the problem .... as eas ily cured a nd I 
hope 1hey will have 11 sorted ou t before 
deh,.eries start 

I also not teed a shg.ht wobbling and 
0 1d::erin g on the screen - prcsum ab l) 
.SOll z fram e- rat e compe ti ng wll h .SOfl z 
main s- bu11h1s was 001100 d1s1rac11ng. 

Th e font - which includes upper and 
lower case and can be d1.spla)ed highlight ­
ed (bul oot . as far as I cou ld find oul. 
mv e rsco r n ashm g)-lookeda tnfl e dated . 
The 10 .... er-east de sce nders are onl) one· 
dot, making the lettel'$ look like lh~ o n 
some early dot·matnx pnnte rs. w11h 
squ ashed-up g's and q's II was. t.ov.c\er . 
pcrfeccly legible. 

No men1ion 1s made m th e manual o f 
either monochr ome graphics or colour. 
and 11 appcars1 ha1 the machine lack ~ 1hese 
capab1l111es. 

Wit h a modul a tor. lhe Communica1or I 

and wa, lhe\lia\ I l'\CnluJII\ merc,1me !he 
p roblem of fadcou1 at the ~~mnmg. of 
each hnc . I n 1h1 ... modc , the "'-'recn J l'h .1, .1 

40-column 11,mdov. 11110 .111 xi:1-t·,•lumn 
!!Crecn. the v.holc ....:recn ,,.:rnlhng. ld t or 
n gh1 t11,1l'C'•mmoda1e 1hc l'Urrent pthlt11m 
or1hecur'IOr 

Thi .., prO\Cd un .... 111,fac1on 111 (lr.11 .. ·ti..:c 
In pa rticular . "' hen 1hc prompt l'Omc, up 1n 
a formatted -.creen. th e l'Ur-..or 1, u,u,1\h 
abou1 31x col um n, 1n from 1hc lcf1. n1.1l.mg. 
mo.1 of lhc prompt Ill\ 1 ... 1blc. Th l· more 
usual omd bette r J rrJn l!emenl 1, for 
th e cur...or 10 come up 10 1h~ ngh1 of the 
!K:rccn . lca,mg 1hc promp l J.\ foll ) \l'lhlc 
a.s~1hle. 

There are l.cr ... 1roke, 10 allov. }OU 10 
sh1fl th e d1..,.pla) lcf1 or ng.ht _.,needed. but 
1t 1'loa nu1...ance 10 h,1,e to d o 1h1,c,cr) 11me 
you a re a ... ked for 1npu1 10 .i form .. ned 
scree n . such a ... 1h.it u~d for the Perfect 
Filer 

Storage 
The basic machine come, .,..,,h MK RAM 
memory.allo11, 1ng 1110 run the full ,cNon 
of CP M. the ~iand.ird oper:111ng ~),h:m 
p ro\lded Lxternal !ilOragc \Upphcd .i, 

MJndard 13 a double·Mded, double dcn, ll) 
51n floppy d13ke11e dmc, built m10 the 
case. 

The d13k et1c lo.idm g mcc:h,m"m 1 ... 
shgh1l y unu 3ual m lhal in place of lhe 
norm al door there arc 111, o hinged le, er ... 
one 10 lock the d13kette in place andoflC to 
release the Joel. The locl. , ... - t)pt callyfo r 
first-generation n11crocompu1ers not 
con1rollable b ) 1he com put er Thi~ mean.., 
thal an unv.ary u...er c:an t a l..eoul .id13l.ette 
"' h1le II is be ing \ltnll cn 10. ,o dc'lolroying 
the data o n :he di skcll c 

Tbe capacll) of th e d1ske11e is large 
aboul 8(K)K - l>ul e,en so . running w11h 
only a singl e dme under CP M . .,..h1le 
possible. is a bore. and )OU .,..ould probabl) 
be lhmkm g of a secon d dme pr elly ~ 
There 1s no md1cat 1on in 1he doc um enl a· 
1100 ofv.hat formal 1he d1'lokc11e ... are in . or 
.,..he lher 1hey are co m pallble w11h an) 
other machine. 

Tberc is no prO\'IStOn for c:asse tlc 
recorde r. 

Expansion 
On lhe exam ple re, iev.ed . t hc Communi ­
cator had - apan from the mom1or and 
TV co nncc11ons - only a ~lflgk 15-t.o le 
IEEE co nnect o r. for a parallel printer . 
flow c\·er. 1here was a n 1n1eres tU1g blank · 
ing-pl a1e JU.SI abo ,e this ..... h1ch may well 
eventually be replaced b y som e 01hcr 
connecting soc kets. 

The user manual men1ions an opuonal 
extra flopp) ·d1.sk dmc . a hard-d13k dm c 
of unspecified cap.ac11y. a n RS232C ser ia l 
port and a telephone modem - allhough 
this is unhk cly to be su itabl e m the UK. 

A r....o-hnc BO-column hquld -cry~ta l d, s,. 
play is a ... a1lable for.,..hc n you ha\C 10 rake 
the Co mmunic ato r away and don ·1 \It ant to 
lugt h emon 1tororTVw1thyou. Th1sma kes 
the portabih1 y of the Communicator I a 

rcahl y. Sul what the d13ke11e d m.""Ctor) . or 
11,ord·proct ....smg )Cccn . look... hke on a 
,.,..o-h ne displa y I sha ll be 1nter e..,1ed lo see 

Software 
Oper ating software pro .. ided with the 
Communicator I is CP/M ... ersion 2.2. a 
regime fo r whic h there isa \ery 11,1de range 
o f so f1warc available . 11 ,s a d 1sad\anlage. 
1h oug.h. m 1h al CPtM ,s p robab ly lhe fir~t 
and wo n l of 1he opera t ing S)-Slems widely 
ava ilable o n micros . II v.as wnue n for 
progr a mmers . and C\ en the y cur!)(' 11 
roundly. It' s a ptg . 

But 'co mm e rcial co nsiderations ·. 
togethe r with the bandwa go n ef fect. ha\'e 
dictated CP/M's p res,en1 wide usage . 
unf o rtu nate tt.ough that may be for the 
newcomer to computers- an d that 1s '4 ho 
1h13 ma chine,..,. a ,med a l (a ren't !he ) all?). 

Manu factureri.of new machines are m a 
quandar y on ttlc quesuon of o perat ing 
sys1ems. The big fellows of1cn pro,..,de one 
o f their own and. unless they are App le or 
Commodo re, u sually feel forced to g i,e 
CPfM as an op11on as we ll. The httle ones 
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don't want to spe nd t ime and money on 
creating an operat ing sys1em with no 
sof1ware base, and usually take the easy 
alternative CP/M . 

It's all ra ther sad. and no 1 1n 1hc 
long· term interests of the comp uter·u.s.cr. 
There 1s no 1ndteat 1on that the Communi· 
cat or w,11 be provided w11h any alte rnat1\e . -.... -----, ... _ --------
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!I.CD) 
Z.,OA 
64K phn 2K 1c:rccn memory 
2K bootstnp. plus 2K duirte1cr ,cncnitor 
80xl4or40x24 
Non< 
62 ffl0\'1n1 kc~. full itzc 
STO bvs •nd Ccnt,on.ct 
820Kd1sl 
CPM 
Sc1111 Tcdi Elcclrorucs (Europe). icl Gu1kifon:I 
{OO&l) 31646. 

What abou1 the 'Perf ecf package" to be 
mcluded m t he syste m? In a nutshell . 
Perfect Wn1er and Perfccl C1lc ha\e been 
bu1llonthe pr1nc1plc1hatm<h.t 1:-.be,1. The 
dcS1gnen. of thc-.c-pad.age, ;ippear 10 h::n c 
looked ale, eryotherromparablc program 
on lhe market and 1ncorpora1c."'<l C\Cr)' 

feature or e,ery one of them w11h the 
no table ex~pt1on of a · t lelp ' command 

The result is a mgh1mare of mcomprc· 
hen ... 1ble con1rol·kcy commands. meta· 
commands. embedded •ff,· commands and 
thchke. 

Le1's befa 1r. The""ord-processor""ould 
be a help to the technical-manual 'o\11ter 
.,.,ho has to wn lc and cons1an1ly upd a1e 
huge manuals. hkc s 10 number his para· 
graph s on 1he Imes of ·J. I I. 7', and has to 
keep all the indexes up 10 date . 

For correspondence. a r1tcles. ficuon 
and 1he hke. forget Perfecl Writ er : while 
you have been finding out how to set 11 todo 
what you want. )OU could ha,e 'o\flltcn 1he 
letter or ani cle fi, e 11me..,o,eron a ~ mplc r 
and more practical program - and there 
arc man y such on the market to run unde r 
CP/M. S1m1lar remarks apply 10 Perfect 
C.k. 

If STM 1s aiming 1h1s mach ine at lhe 
newcome r . 11 should oon ... 1dcr dropping 
these progr a ms or finding eas1er-10.usc 
alternauves. Ot herwise it run~ 1hc 11sk of 
limiting 11s ma rkc1 to a 1iny mmonty of 
profeSS1onals. 

Support 
STh1 plans 10 set up a mark e1ing organ 1sa· 
lion for its products o n 1h1s side of the 
Atlantk. Ho" ' this -·,II work in pracuce. 
and what leve l of suppo rt will be provided, 
no-one yet knows. 

Verdict 
W,th no price yet announced. 11 is not 
possible to lalk about 'value-for- money'. 
bu1. from the hardwar e point of view this 1s 
a very a1trac1wc and practical little 
machine. 

With lhc hqu1d-crysta ldisplay. or usmga 
handy TV set. i i will provide genu ine 
portable computing power, ah hough w11h 
only a smgle bui lt-in diskette dme. 11 is not 
qui 1c up to 1he ..,1andards of . say. 1he 
Osborne. The opera 11ng syste m, C P/M 
with all its failings . will give the user access 
toa huge libraryofp rograms . The choice of 
included soflwa rc is. h<>'o\c\cr. unfort un. 
a1e. and I hope lhis will be looked a t 
serious ly again. 
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Coman· sCPt5221s 1hc flags.hip of the 
company'i, CPl()(M) r ange. and is an 
ex('(' IICnl example of a working 

bus1ntllll ll)~lcm. h Ill robu ... t and ,ersa11lc. 
and while 11 doesn't really break any new 
ground II should be able 10 handle any job 
you can lhr ow at 11 at a range of levels. 

Presentation 
'fh(: ))'lllCm I leMcd oon~s 1ed of a Coma r t 
Commu nicator CPl 522 with a W)se 
WY- 100 display terminal. The processor 
ak>ne 1s 18.5 x 36.5 x 52.5cms. alld is so 
heavy it really takes 1"0 10 carry . The 
terminal is lighter, bu l e,·cn bulku:r , and 
al~ requ 1rel, careful harl<Umg. Ne\·erthe­
le». the packaging )CCm"' 10 be adequate 
for the Job. 

The proces~r a lld the terminal :uc 
manufactured by d1fferen1 companies (the 
te r mina l 1s American while 1he proceS!,Or 1s 
Bm1.sh) and. although 1heco lou ri, rough ly 
co-o rd1n:.1e. 01hcr a'>pt-et-" of each 11em'i, 
exte rnal appcaranc<" are at oddll. 

The proce:o.~r·:o. casing 13 made of 1ough 
mou lded pla311c (w11h black metal fac1a 
and back·panel} v.hile 1he VDU and 
keyboard uml are bot h housed m metal . 

" 

All items lle'emed a ble to take a knock or 
two. altho ugh 1he metal of1he terminal was 
more su.scepcible 10 scrat ching. Luckily. 
tv.o keys 10 the proceMOr v.ere included 
since one a m\ ·ed bent almost to the point 
of breaking . 

All the neceS3ary leads were included in 
the packaging. along with comp rehe nsive 
documentation ofso rtv.are a nd hard v.are . 
There v.·e re screw holes for locking the 
connecunglead betv.ee n the VDU and the 
processor, but as noscrcv. 'swcrc included . 
the plu gs had an unfonuna1e 1endcncy 10 
)hpou t . 

Documentation 
Deta ils of the terminal's chara cte ns110 
and operations are g1\en m one shm 
\'Olume. m a rather 1clcgraph1c form . 
The re 1s \"er) l111le 1nformat 1on 011 the 
interna l v.orkmg~ of the machine, but 
apan from th1) C\Cf) t h1ng )·ou'd v.ant to 
know scem3 10 be there . tt ov.·c\er . the 
00\ '1cc might find the presentation too 
brief .a nd therefore migh t no1 be able 10 gel 
the bes t out of the s~ tem a t fif")t. 

Th e proccssor"s documen talton errs. 1f 
an)thmg. m the 01hcr d1rect1on. One 

folde r conta ins Digi tal Resea rch's paper· 
wo rk on the opc ra tmg S)1>tem. CP M-86. 
including a u~r manu al . a programmer's 
manualandasys1em manual . Thcre 1)a lso 
a technical manual CO\enn g the tloppy d 1slc 
drive. D1g11al Research's CP/M-86 corn· 
mand sum mary . and some technical docu· 
men1a1ion. 

Th1sla11er CO\Cn things such as the mini 
Wmchcs1er hard disk dm ·e. v.h1ch is 
stand ard on the C Pl522 : the boobtrap 
loader program . the Basic Inpu t/Output 
System program (BIOS) and 1hc Basic 
Disk Opcra11ng S)·) tcm (BOOS) . 

The CP IOOO Series Syste m Manual 
comes ~p a ra1c v.•11h the introductory 
software manual . and 1s v.hat )Ou ac1ually 
use to set the syste m up . I found this fairly 
simple. and could then go on to 1he 
·configuration· stage . 

This is one of 1hc most in1erc~11ng 
a.spcc1so f1hc CPl(O) range. and de).Cncs 
bcucr treatment than 11 rc«:1 ... es ,n the 
manuals . The Configure progra m comes 
on a Sin floppy - v.hich al.so comes in 1hc 
folder - alld organises mass storage 
devices and RAM so the bu1ldmg block 
system can be cus1om1scd for the user . 4 1 ... 
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SYSTEMS INTERNATIONAL, INC. 

Let us be your purchasing agent/exporter in the United States. 

We have access to most mic rocomp uter and American products 
such as the folowing: 

Columbia Data Products 

Tando n 

Condor 

Davong Systems 

Quadram 

Tecmar 

Oki Data 

Verbat im 

Tally 

Corona 

Seequa 

Eagle 

Apparat 

Ast Research 

Memory Technologies 

Per Syst 

Televideo 

Dysan 

IBM 

Corvus 

Keytronic s 

Compaq 

We offer mirocomputers, pr inters, termina ls, IBM-add -ons, 
IBMPC-spares, IBM compatib les, software . 

If you do not see your requirements , plea se contact us for your 
exact needs. 

l"C'N APRIL 8.198J 

SYSTEMS INTERNATIONAL, INC. 
15918 LUANNE DRIVE 

GAITHERSBURG , MARYLAND 208 77 USA 

Telephone: 0101 30 1-977-0 100 
Telex: 710828 9703 

" 
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The 
Buslneu Micro. OX-10 

PMFESSIOHM. CONMEA POWER 
Apottablelfflll~IOOOll'I 
JIM" MCmlfY'• l'landblO ~ blO 
tnOU9fl10rvl'l&lll'III ....... 

AO..to9Wl1fl 19211:otRAM. tWll'IO!Sb, 
lllgrl raolwon ll)lall llC!My .,..,., 

lffllllpncall!l,andl'NIMIOltl~ 
ThlHX·20anOCX·10MnUlll;WI IICfloa.. 

HX-20 

-

---- \ •• 
0 

Telepho ne : 01·337 454 1 

Tektx : 929980 

Concordia - . 
-- ToknowllowaffllCSO-CIWIIPJcanl'lllp,oii, 

••CONCOROIA 6 CENTRAL ROAD, 
WORCESTER PARK, 
SURREY, KT4 BHZ FREE E:?-..E:., 

TR/0/YIC * THE BEST PLACE IN TOWN * 
for ATARI PERSONAL COMPUTERS, VIDEO GAMES 

ANO SOFTWARE 

~ -
We stock the best range of software on Rom'S"Cassettes and Discs for the Atari 400500 

* SPECIAL OFFERS * 
t:r~:~::~~~-~~~~-~.~~-i-~-~~~::::::::::::::::::::::::~::: 
Quickshot ...... ......... ........... ..... ......... ......... ... £12 .50 

Atari40016K .................................. ............ £159 .99 
Keybo a rd ..................................................... £79.95 
48KExpan sio n •....................... ..•.................. £99.95 

Orig .AtariPair ................. ........ ......... ............ £13 .99 
Progr a mm er Kit .. ..... ...... .. .... ..... ...... ... ....... ... £39 .99 

Atari SOO .......... .......................................... £389 .99 
DiscOr ive ................................................... £289 .99 

Com.Md ... our V'O.O Ta,,.ol our mo.t populM gamnfortheA1ari«n900. Accus ~ :ililil 
lnstMlt ~ ruprotl ,OOO•v~ ~ Ex.prn.$.Ot,.,.,._Ctub~~ E:::::J ... 

* Order you r copy of Analog , Compute and Electron ic Games from us* 

In Home 
Entertainment Centre 
144STATION ROAD 
HARROW , MIDDLESEX 
01-861 0036 

Ope n Mon-Sa t 
10am -8 pm 

SAVE£2.00 
On Atari Software 

JUST FILL IN THE FORM BELOW AND 
PRESENT IT TO TRIONIC FOR £2 .00 OFF 
ANY SOFTWARE PURCHASE MADE 
BEFORE7JULY , 1983 

Name 

Address 

PostCode . 
PCN483 
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4 31 The point or Configu re is that it allows 
you to play a t rick on the mach ine. The 
CPIS22. fo r example, comes with one 
floppy dw,e and one two megab)' le mini 
Winchester as sta ndard. But the micro­
processor - a pseudo l6--b11 Intel 8086-
can handle at most only eigh t megaby tes on 
any one disk. 

Configure o,·ercomcs th is by dividing 
o ne ·physic al' disk drive into a numbe r of 
'logical' disk dri,·es. The 8086 is fooled into 
thin king its working with a number of disks 
when in fact t here's only one. 

The Coma r t machines can handle up to 
16 logical disks. using up to six mini 
Winchesters and up to two Sm Winches· 
tcrs . The maximum capacity is Just o,er 
100 megab)'tcs. 

The configuration program also sets up 
floppy dn,es. checks 1he1r parameters and 
docs 1n1erest1ng things with RA M. It can 
create a 's1hcon disc·. "'h 1ch 1s a m1mmum 
of 128k of RAM acting a§ though it "'ere a 
disk. The silicon disk will lose its conten ts 
"'he n the power is turned off. but gives the 
syste m o tra flexibi lity. 

Fu rt her flex 1b1 hi y is g1, c n by ' "' o ut1h ties 
""hich appear in Comart's ,·erst0n of 
CP/M-86. 

Format, as its name suggests. formats 
floppy disks , .,.,h1le logen changes the 
input/output parameters to fit a variety of 
pri nccrs aOO celewri1ers. logen can a lso 
create turn-key systems. 

On the minus side, all th is is badly 
documented - the informa1io n is there. 
bu t is slrc-.n all o,er the place . Error 
mess.ages are not fully documented. and 
the examples of R UNn1ng Configure. 
Forma t and Jogen are inadequate. o,er­
all. 1he sys1em would bene fit from t he 
provision of a step by step explanation of 
JUSt whal new owners should do to get 11 
running . 

ConstnJction 
lt estedasys1cmconsist1ngofaproce:ssor.a 
VDU .a low-profile fool for the VD U and a 
detached keyboard . The keyboard has 105 
full-tra\ ·eJ sculpted keys. including cu rsor 
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keys. a numeric keypad and eight prog­
rammable keys giving 16 funchons. 

The FUNCT key. says the manual, can 
be ustd with a lphanumeoc keys to provide 
more progra mmable func11ons. bul how 
you do this is no1 adequate ly expla ined. 
The con trol key lets y'Otl gener ate up to 32 
con 1rol codes. and 1he escape key allows 75 
basic escape sequences. m add it ion to 
various multiple escape codes ustd for 
screen display. a 11nbu1cs and graphics . 

The ke)·boa rd is ,er5atile and pleasant to 
use, but 1he \'ariety of keys is bewilde ring. 
and I somet imes haddifficullygctling them 
to work as the manual says I hey shou ld. 

'Configure allows 
you to play a trick 
on the machine. 
The 8086 thinks 

it's working 
with a number of 

disks when 
there's only one' 

Thesc rccncan be 1iltedorswi, cl\ed. and 
has a standard d isplay 80 characters tong by 
24 dee p. v.11h t"'o extra rows at top and 
bottom g1vmg informat ion on 1he attn · 
butcs of the di.splay, the commu nica t ions 
interface with 1he hos! comp uter a nd the 
status of the function keys. 

Stabtli ty .,.,as good but not perfect. the 
charac ters ..... ere \·cry readable (with tr ue 
descenders) and the screen attnbutcs 
could be comb ined at will so that graphics , 
DIMmcd characters and underscori ng 
(say) cou ld all be used at any point or one 
display. The only maJOr proble m was that 

scrolling speed \I.as too fast and I round II 
impos..siblc to stop a scroll from the 
keyboard excep1 by the use of a r ather 
unreliable break key. 

Storage handling 
Mass storage is a maJor feature of the 
CPIOOOserics.a ndal lmodclsincl udesome 
buil t-in disk faahty. The CPl522's Sin 
floppy plus mini Winc hester g1,·e a total of 
well over 20 megabytes. 

Add it ional disk un its and a 13.4 mega· 
byte tape cartridge unit ca n be patched on 
to any machine.and all units are housed in 
the same lype of stackable casing. My first 
machine de,eloped a raul! in the mini 
Wincheste r dme. but the replacement 
machine Comart supplied ran per fectly . 

The mini Wmches ters thc msehes con· 
tain a lternate s.cctors. so data need not be 
los1 in the e\ •ent of an error. 1llC system 
also proV1des a number of diagnosllc 
ut ilities which arc usually enough lo clear 
up any prob lems with ha rd or floppy disks. 

Expansion 
All Comart machines ha,c an S-100 bus 
fined as standard. and this ensures a high 
deg ree of expandability. The CP I522 uses 
four of the ten slots 1n lhe mothcrboard­
for1he pr0ttsso r card. 1he 1281256K RAM 
card, the floppy controller card and the 
mini W1nchcsu:r conirolle r ca rd. Tius last 
is not included 1n the baste CP I 100. 

Three more ca rds can be fiued to 
provide up to one megabyte of RAM, and 
furt her disk controllers and seria l interface 
cards can also be added. 

The processor's back pi.ale has 12 D 
sockets. Three or thcst are ust d for the 
term inal, Ccn1ron1cs compatible pnnler 
and RS232-C compa11ble serial output. 
The spare sockct.s may presumably be used 
for ot her S-100 ca rds. so 1here is plenty of 
scope for users to experime nt with hard· 
ware add ons . 

Operation 
The CP IOOO series operating syste m is a 
slightly revised CP/M-86. Copyd isk is 
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replaced by Coman·s ow n Copy utili ly, 
which serves much the same purpose , a nd 
beside\ logcn and Format. 01hcr utiliti es 
provided by Comart include Diskdiag . 
Mem1es1 and Recover. 

These arc, rcspcc1ively, programs for 
the testing of errors in floppy di sks, RAM 
a nd hard disks . Sysgcn has been specially 
rewritten and is used to t ransfer the 
ope rating system from one disk to anothe r. 

An y high level language operating unde r 
CPIM-86 or MS-DOS can be used on the 
CPIS22. along with the other Comart 
machines . None is suppl ied as standa rd. 
but potential users arc more likely 10 
req uire funct ional so ftware packages than 
programmi ng languaacs. 

CP/M operating systems now come 
under a great deal of criticism from users of 
pseudo 16-bit machines , but Comart's 
utilitie s for the CPl<XX> series do a great 
deal to counter this.. In genc1a l error 
mcssa~ are no better than on other 
machines runningCP/M , but lhcdiagnos · 
tk ut ilities arc sufficient to overcome the 
problems. 

The resident operating syste m. CROSS 
(Coman Resident Operating System and 
Supervisor) , a lso contains a useful di· 
agnos tic monit or with a number of 
machine code programming pro visions . 

As the manual advises users 10 note 
dow n all hard disk erroB and their 
circumsta~. because 'it may be helpful 
for s.crvtee personne l in diagnosi ng what 
caused the error'. Coman clearly considers 
recourse to se rvice personnel as a realistic 
possibi lity. My experience with the filll 
machine cert ain ly con firmed this, but 
unlike most companies. Comart was 
helpful , efficien t and polite . 

........... ........... ........... ........... ........... ........... 
. ......... . ........... . ......... . ........... ........... . ......... . 

The provisions for writing files under 
CP/M -86 arc standa rd. but once written, 
the Coman systems should give the 
progr a mmer considerable scope for error · 
checking , debugging and error- recovery. 
Major proble ms see m most likely to be 
found i,1 the mini Winch ester system . 

TllieMdll tM..W..._ ,a.p t• .. tMCllltrll,........_.•ttiertpt,••'tMl..e.dlMIIVO 
Mdllltlw ...... •tt.Wt. 

Support 
CP/M·86 sohwarc is still fairly sca rce a nd 
un1ricd. But the amount ava ilable is 
growing . and a comp rehe nsive range will 
even tually appear. With this in mind, a 
piece of hardware at lhis price has to be 
conside red an inves1ment for the future. 

What software the re is curren1ly can be --- .. .SO,(Cl'IJ) -·-__ ... 

hadthroug_h Comart 'sdca lcrnctwork . The 
Byte Shops in particular offer good 
supplies a nd back-up. 

Verdict 
The CPI S22 is Comart' s top of the r ange 
machine , and can be bought for £4.545. 
Thc WYIOO termin a l .. . ill SCI you back an 
extra £675, a nd for 1ha t you get a fully 

== ----·----­.,.__VDU .,.__VDU .,.__VDU -- 2 X u:mc(I ........ IJ.lile) , c..:ro.a.6 x 5-IODllloll === ,.....,_, .... ...,. 
CMMI -0.., -___ .....,«-.... ----.---- · -.... -. 

ope rational system including256 K bytes of 
RAM . 790K bytes of floppy storage a nd 20 
megabytes of hard disk storage. 

This has to be considered good va lue , 
although for that sort of money man y 
potentia l buyers might prefer to buy a 
systcmbascdonthc6&'.XX>mk:rop roccssor. 
The 8086 is a bit of a compromise-giving 
acctss to CP/M-86 and associated soft­
ware, but it is not much of one . 

Comart has achieved compa tib 1li1y. 
upgradabi lity, expandability and uni­
formity of desig n at the expense of 
po rtabili ty and, to some exte nt , speed of 
opera tion (the maximum da ta t ransfer ra 1c 
is 9600 baud). On the whole , the trade-off 
has been wisely undertak en. 

The machines may look like old "''Ork. 
horses bu t that is. gene rally speaking. wha t 
they arc: reliable , efficien t and well cared 
for . 

They part icularly co mmend themscl\ ·es 
to the business user with. large (and 
growing) amou nts of data to acccs.s or for 
softwa re developers requiring a number of 
sepa rate disk-based development areas. 
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I (:commodor e ll~D~DD~DI 
I ~ 1 II !~f'f~ II VICT~ I 

ANO OTHERS 

SOME EXISTING 

SoSalt 
APPLICATIONS 
• Advertlai.ng Schedules 
• Appointment s Planning 

• Bank Accounting • Bonua Schemn 
• Book Keeping • Budget Control 

• Bureaux De Change 
• Commiasioo Invoicing 

• Contr a ct Coltm, • Colt Ledgen 
• CreditControl • CultomerFiles 

• Dental Recotds • Diary 
• Equipment Leesi.ntJRental/HP 

• Elta teAgent1 • Estate Management 
• Expense Accountlna • Farm Recordl 

• Fleet Vehicle Management 
• lndex of Bookl • lnlurance Premiums 

• lnvoicina • Job Coe ting 
• Laboratory Data Handling 

• MaUl.ng • Manufac turing Cotting 
• Medical Records • Medical Researc h 
• MembenhJpAccountin.8 • Recordt 

• Name I: Addreu Filet 
• Office AdminiatraUon • Parts Uat 

• Pet"IOMel Record, • Petty Cash Ledger 
• Plant/Asset Reatster 

• Portfolio Maneaement • Price LI1t1 
• Property Mana,ement 

• Purchase I..edaer • Records Keeping 
• Reglsten • Rota Planning 

• Route Planning •Royalty Payments 
• S. let/Purchase Order fil et 

• Seating Arrangements 
• Sickneu I: Abeenoe Register 

• StatiltiCI . Stock Control 
• Test Data Storaae 

• TheatreEventCoeti.ng •TimeColtin.g 
• Training Progreu Report s 

• VehJcleCoetl.ng 

... and your appllcetlon too! 

One program - One price 
Thousands of uses! 

Hard to beli eve? 
Ask for a d emonstration now 

300 Aihley Ra.d. Parbtone. Poe>&.. 
Dortet 81-114 aez Telepboneo202 73585& 

r----------------------------· 
N1me ......... ... ......... ......... ...... ........................... . 

Company ...................................................... ... . 

T)'pl of Buslnell ............................................... . 

- -··························································· 

Telephone No· ••••••••••.••..................................... 

Exlttlfta M.icro (If eoy) •••.•.•••••.•••••••••••••••••••••••••• 

Tell IN mor'I 1bout Tomorrow' • Officl O 
I w1nt to .ee a demnnttratlon O 

"' .... tick 



ALLTHEFUN 
OFTH AIR 

How do you fancy getti ng away from 
it all with a lrip in our hol air balloon? 

Sounds lempling doesn't it. Bui ii takes 
skill and fasl reactions to avo id 
all the hazards. 

Are you up to it? 

Could you manoeuvre lhe balloon 
over lhe tree tops and mounlain 
peaks, while still keeping an eye on 
your ballast and your fuel because 
when it starts lo run low you'll have 
lo descend and not being dislracted 
by people throwing slones al you 
land carefully on lhe fuel pods. 
You'll be lucky to rise back up 
again. Bui look oul!! 

Watch lha l kile doesn't become 
cnlangled with you and don'l 
worry aboul lhat noise ils onl\ 
lhe aerop lanes tha l come 
diving and swooping al y~ _ 
You'll need lo rise higher lo 
avoid the turbul ance from 
the windmill blades but 
as you do you're likely 
to run in lo storm clouds and 
bolls of lighlening. Also 
higher you climb in t 
sl ratosphere the more cull lh,,.-"""1=·:="'a.c:: 
balloon becomes lo han le. 

By now you'll slart lo pa nic!! , 11~; 
wonder how on earth you're g, 
make it, bul then again tha t's " 
fun of the air. .. - -<-::::--

r'Pot7C:;no':1'; - - - - - - - , 
I PulMr Sof1wan.1S Mocwfielck Uv.-pool U ZBQ. I 
I PieueNShme -- a:,piesorup.upand•w•y I 
I =~~=~=leor32Kditc. I 
•'"""'U""'""") I 
1 =.I 111 I I I I I I 11 I 11 I 11 
1 1i~ndoHchfrque,P Qfort__ I 
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Not C\ cry micro user needs a good 
quality pnntcr. but 1f you use )OUr 
compu ter pn manly as a \It.Ord pro­

cessor, quahty may bt 1mportan1 10 you. 
!low important 111s \It.Ill dictate v.hat kind 
of pnntc r )Ou buy.andhov. much )·ou'llbe 
w1lhng 10 pay. 
~ new ESW)(XX) 1s nght al 1he top of 

the Olympia dais)"' heel range. and cos ts a 
cool £1.300. Bui ifs a state of the art 
machine. and 1f you 'A>ant ll,Qph1s11cat1on 
combined Y.Uh a good fimsh. 11 COtJld be a 
logical upgrade for )O U. 

The ESW.3000 g1\es the high quahl) 
pnnt normall) associated v.11h da isyv.hcd 
pnntcrs. While it's fast for a da1S)"'lhcc l it 
can·, reproduce graphics but has a soph1s11-
catcd cont rol mcr the loca11on of the 
type"" heel on the paec. This allow-s the 
reproduction of reasonably cuncd graphs 
using dots or aste risks. 

O ne l<Xkharactcr typcv.hccl is sup­
plied with the pri nter v..h1lc s1.x: others arc 
available It e,ma rosl. It use'i qua lny 
mult 1·str1ke and fabnc ribbons. i r ac1or 
reed requires a further £172.50 "' h1lc a 
sheet recdcr demands £457. 70. so unless 
you' re processing 1rces "'Orth of paper per 
day you are probabl) hkely 10 s,cule ror 
1rac1or o r friction . 

Interfaces a re a"a1lable as siandard on 
an either or basis rou:nng parallel. serial 
or IEEE 

PhyS>1call). the ESW3000 1s a rema rk· 
ab lysol1d rectangu lar box. RCC"Csscdm1he 
front fac1a arc eigh t sw11ches and 1hree 
Vrarnmg ligh1s: switched papc r-0u1 .... arn· 
mg, 1mpress1on control. on off hne. up 
feed. do"'n feed. form feed (l he laue r 
t hree can be operated on·hne as "'ell as 
off). test (Vrh1ch generates all the charac· 
1ers on the t)pcv.heel fined) and rese t . 

.. 

OLYMPIA'S 
printing peak 
Specifica tions arc one thing , Vrhat • pnnter actually docs .,.hen 1t'5 tied up to you r 
compu 1er ,s anot her thing again. Here Kul Dallas ,c,..,ev.-s a pnntcr. v.h,lc m 'Whttls 
w,thm whttl s' opposite . he ou tlines 50fflC oft he problem s he encountered with the 
same pnntcr - the Olympaa ESWJOOO. 

TilCre arc also hghts forco,..e r off, paper 
on and n bbon out. 

Baud ra te, pantyino parity, nof2JI stop 
bits. 7/8 bits per cha racte r and RC·TX/ 
1TY ope ration 1s selectable by a 1cn· 
scm ng sVr1tch unde r the back co,·cr. 

Mode select ion. including hne, rccd. 
Ol2/4K buffe r . logic seeking (described as 
auto shor t tr a,·cl). and bus forma t arc on a 
r achcr fidd ly e1ght·scltlng sw,tch , .... hich 
req uires the hooking or wires under the 
approp n atc catches. These arc also inside 
the back. 

I found that !he appropria lc boa rd could 
be lifled up (but not ou t) todo this. but only 
a fter I had finished mak ing the necessa ry 
adJ us1men1s. 

Up and running 
TilC pn ncer has a da,mcd speed of SOCPS 
bu t lgotabout30CPSfrom1 1. pnn tm gt ""o 
hnes or 80 full stops each m fi,e seconds. 
B«ause I pu rchased the O lympia to help 

- --:: -:.· JJ :· -

speed-up my work-now (producing this 
ankle, for instance) I also bought the 
tract or feed. 

TilC lractor mechams:m is easier than 
many 10 fit and reed pape r into. but 11 sllll 
te nds 10 be a rat her frustrating opcra11on 
-o ne wonders Vrhen someclc\·e r person is 
going to in,·ent a se lf-load ing 1rae1or feed. 

The 1ractors lhcmsehes arc ae1ually 
nimsy red plast ic knobs. procrudtng 
thr ough loops or 1ranspa rcnt plastic. I lost 
two knobs before theend ofche first Yoeek's 
use. but the pri nter con tinued to Y.Ork. 
adeq uately until a rcplaccmen1 was sup­
plied. 

Once you arc actually up and pn ntm g 
the machine will stop and display an 
app ropriate warn ing 1( the co,cr is off or 
the n bbon or pape r is out. 

I( I left my previous pr inte r to fimsh a 
long document Vrh1lc I went off to ha,c a 
cup of coffee I usually found 11 had run ou1 
ofcitherpa perornbbon half·way throug.h. 
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12 p itc h ref: 408 
( 10/ 12 pit ch 
typ ewheel) 

ABCOEFGi IJ KLMNOPQRSTUV 
WXYZ 

abcdef gh IJ kl mnopqr s t uv 
wxyz 

1234567890:-( ;f] .. I 
!"U U'() *• +<>?H t 

I was therefore ,c ry imp ressed by the 
Otympia's warmnp I was e,en more 
impressed •hen I changed ribbon tnd ,t 
remembered cxactl) •here 1t had got to. 
resuming pnn11n& 1n mid·lme 

The ESWJCXK> has a 4K buffer. •h1c:h ,s 
fine cx~pt •hen )'OU ta ke 1t off.line to 
dea l with some $Ort o f error, When )'OU put l::i!ii=;I 11 back on bne II immediately carries on 
•o1than)1h1n11f1s<>1 lcftrn the burfcr This 
happens c,cn 1( )'00.,c aboncd the 
rcle,an t computer pros:n.m Turn,na the 
povt'cr on 1nd off clean the buffer . but the 
rcse1 sw11ch doesn't appear 10 do so. 

Verdict 
Although the Olympia ESWJ(Q) could 
nc,er be described as a lovo-cost soluuon 
(or iOmconc rcqumng ktter-quaht)' OUI· 
put. 11.S rchabthty and features pul 111n the 
runn ing for someone "ho's pr epare d 10 
pay for a rc hable, effic1cn1 wo rk-hon.c 

Tbc on ly blot on 1he 01) mpia name •1th 
this product concerns its documcntalK>n 
Although 11 "'u powblc to make sense of 
lhc manual. lhc fact 1ha1 11 1s likely 10 be 
referred to by non-spcaahsts is unfortun· 
a1e ts 1111100 opaque. htcrally , for "o r<k. 

f or insta nce. though the prinler manual 
has seve ral pages dc,·oted to spcaal 
instructlOfls, there II no rcfcrl'na: tn)· 
•heretopttchdu1nsn . lnordcrtoc:hangt 
pitch , I found 11 nccc:ssary to refer 10 the 
section 'fixtnJ and changan& of print 
parameters·. whe re I found the following 
1ablc:-
en1ry ESCCR nn 18 OD Honzon1al space: 
-'Kith definition 

If )'00 can •ork that ou11h1s pnnter tS 
defini tely for )'00 1r )'OU can't then J .,,ould 
suggnt msis11n1 on a Jood r un·through 
~11h 1hc u lc:,;man before buy,ng . 

.... {)tyqu [SWJ(Q) .. }'Wfl,N:I pNH,Cf 
Nle fl.Xl6 ., ..... JOCPS ........ 
...- . lfflll . lE£E -.. ot,.,pu 
..... Madamn 101) 2626788 
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• 
Tii,s pie chart 1:s desag.ncd to be a 
rouah pidc to the printer 's trade-off 

bct.,,--cen c:apabrihllcS and pncc as 
determined m the Pro-Tn1 

It' , bucd on the premise tha t a high 
capa b1hty 1n one dm:ct1on will normally 
cause a low c.apabihty elsc• hcr e. or a 
h1Jhcr pncc . Note 1ha1 '«on<>my' 1s 
csscni.all) a ncgati,e •-a) of rl'pr~n t1n1 
pncc:- the more a pnn1ercosts the 

Mnaller 1ts '«one>my' Kgffl('nt on 1hc ptl' 
The m1s.sina slice 1n 1hc pie represents 

"'iu1t "'c con.stdcr to be its ~fall in 
matchtnJ capabihucs asamst pr1tt 
Ideally . kss capabil111cs should re, ull m 
grea1cr economy, closing the aap. ,,_,h,lc 
cic1ra good capab1hl1l's and a h1Jh pricc 
roukt also dose the gap A large sa p 
1n<hcatcsbad,alucformoM) A I~ 
degrrc gap ,nil denote good ,alUl' 

., 
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Len Warn er TI Namal Supcrtalkcr is a very 
rsatilc spcC'Ch umt on three cou nts. 

honemc synthesis gives it a flexible 
vocabu lary . It has an extensive bu ill·in 
dictionary ROM/RAM . and carries a 
standard RS232 interface. Curren tly it 
seems to be 1hc only product in the lower 
price range which is 001 limited either by 
fixed vocabulary or to a single model of 
micro . 

The Supcrtalkcr uses an internal 280 
microprocessor to ae«pt simple corn· 
ma nds through lhe RS232 interface . This 
makes it easy to use, and allows it 10 be 
connected to most compu lcrs as ifit were a 
serial printer . Two cheaper models for 
Sinclair ZX users have most of the feat ure s 
of the RS232 version . 

The wund comes from a small internal 
speaker driven by a 500 mW ampl ifier, 
giving ample volume for most pur~. 
while a jack leis )'Ou use an cxlemal 
speaker or amplifier for bcuc r quality 
sound or more vo lume . 

'The Supena lkc r is designed around the 
Votrax SC-Ol A phoneme speech synth· 
csiser chip. which i.s cff«1ivcly an clcc­
tro mc model of the human \ 'QCa\ tr act . 
Words arc pronou nced by supplying t he 
chip with a sequence of codes for the 
componen t sound s. 

For example. ·ca ll' would be rep­
rese nted by the phoneme s 'K·A W-L'. or 
'Judge· by 'D·J ·U Hl-UHl·D·J" . 

The 23-page fflstruction book includes a 
seven-page ankle on the phonetic pri n· 
ciplcs involved. 11 is the job of the Vocrax 
chip to make the corre spondi ngsounds and 
to blend toge ther the word components 
smoothl y, s1mu\a11ng the chang es caused 
by muscular movemen ts of ttlc ,·ocal tract . 
Vowel sounds glide between the con· 
sonant s befo re and after them. 

Th is method has the advan tage tha t any 
word can be spelled out in sounds, tho ugh it 
often r cq ui rcs a great dea l of tin kcri ng with 
different vowel sounds. 

At this pom l 01her low-cost phoneme 
synthesisers abandon the user to his own 
expe riments. As you might imagine from 
the examples abo,e. )OU can go bananas 
trying to teach your baby micro its first 
words . 

Thc Na ma l umt scores hea vily here by 
having a vocabulary of about 550 useful 
wordsinad 1dionary RO M. Eac h wordcan 
be spoken by giving its dicciona ry e nt ry 
nu mber . 

Word numbers can be strung together 
with phoneme codes to add endings to 
existing v.-ords. and there is if>KC for 
200-250 new v.ords to be downloaded into 
the Supcrtal ker RAM. This gently cases 
the user mto coding ne w words . 

In use . 11 also keeps messages compact 
by storing them as seque nces of di ctionary 
numbers and proV1dCS for the unit to be se t 
up for many different tasks. 

One other adva ntage is through the 
choice of the Vo1rax chip , rather than the 
more com mon and cheaper G IM SP0256. 
This allows the Supcrta lker a small nngco f 
voice tone inflectio n , and helps make 
mcssagt5 more natura l . 
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Sounds like 
cheap and 

cheerful chat 
Th e RS2321nterface isdeSJgncd for easy 

use , The connector 1s the read dy-ava1lable 
5-pin 180 degre e DI N socke t . An in ternal 
switch gh·cs i.clection from 13 standard 
da ta rates bct-een SO and 9600 Baud, and 
choice of odd. e\'en o r no parity and one or 
twos top bi1s. 

Commands a nd messages are sent as 
stan dard ASCII characters . Handshaking 
ca n be eit her character 'A ' returned to 
acknowledge data accepted, or the RS232 
signa l DTR held low when the buffer ,s 
full . This mak es it compatible with a "'de 
range of compute r eq uipment. not Just 
home micros. 

TilC Sinclair ZX81 a nd Sptttrum ,e r ­
sions arc bot h memory,mapped a nd do not 
include their own Z80 processor . Instead . 
the Supcnalker ROM contains a speec h 
drive r rout ine whtch is called by US R. and 
picks up a dictionary number previously 
PO KEd int o RA M . 

ZX81 Basicneedstobe in Fast mode.or 
it cau.sct unnaturally k>ng pau.sct bctv.·ecn 
words. ZX mac hine code programmen 
should have no problems. and lots of tun . 
New RAM dictionary entries can be built 
with a Basic prog ram from the instruction 
manual . a nd PEEKing the ROM "ill 
provide lots of Vt'Ord coding exa mples. 

The Namal Supc rtalker clea r ly has a 
future with the discerning home computer 
user . Though the phoneme technique is 
not capable of Kenneth Kendall speech 
quahty . it's often bette r than ha,,;ng to 
chop sections from a digitised speech 
ROM . with the ja rring lapse in phrasi ng 
which results. 

It mu st also be a uract i,·e 10 those with 
serious computer "'oice response projects 
in hand, bu t where cost is an impo rtant 
constraint. An e xample might be an aid for 
the blind o rph)'Sically handicapped. Vt'hcr e 
the Supertalker can speak a measu rement , 
or ven fy a keyboa rd ope rat ion verbally. 

Instead of the u •ailable peripherals 
forcin g your choice of computer. the 
Na mal system lea ,·es you r options ope n. 
Schools and colleges often have a mix of 
computers , so they should find the flexibi l· 
ity of the RS232 interface helpfu l. 

A talking computer is .also a great 
stimulus to student intcrC$t, especially 
when they can create new vocabu lary. 
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WOO/JlAN/J SOFTWARE THIS MONTH'S 
BRAINWAVES FOR NEWBRAINS 

Specialists in Micro Games ATLAST ... 

FOR THE 
APPLE 
ATARI 
B.B.C. 

& 
IBM 

THE FIRST HIGH RESOLUTION GRAPHICS 
PROGRAM FOR THE GRUNDY NEWBRAIN 

OTHELLO 
• • • • h,etll Grapllks • • • • 3 Skill Ln,1, , , ·, 1 tt 2 P11ytr • , • , ~ev::.~::=~i:rl0$Cudylhe 

CAISITTI 1:4.00 

::=er ~nydir::V~~:~ =~_pa~= =~~;;,= :!,~~~~ii 'cassette loading hints' 

A full H•t of w h•t w• Mlv• •v• Habt• I• ,,.. on 
request. Persone l c •H•,.. at,--,.o intment only - 24 

hour SffV lco 1 d•Y• • WH kl 

OUR PROGRAMS NOW AVAILABLE FROM ALL NEW· 
BRAIN DEALERS 
Good original NewBrain programs always required- wt,y 
notcaNus? 

All THE ABOVE PRICES INClUOE FIRSTCIASS POSTAGE ANO 
PACKING 

Tradft inqu,nn i'Mted 

Woodland Software, 103 Oxford 
Gardens, London W1 O 6NF 
Telephone : 01·9604877 

Ml PROGRAMS ARE IN STOCK ANO SENT BY RETURN POST 
DEALER ENOUIRIES INVITED 

BRAINWAVE SOFTWARE LIMITED 
Tllbu ry 4 Ju xt..cla re, Nr . H• lalead, E IH X C09 4JT 

Te l, 0787-237831 

£18.95 
INC . PAP AND Y.A.. T. 

DEALER ENQUIRIES WELCOME 

FORTH FOR 
THE DRAGON 32 

"Dll.t.QONFO,.TH ' I• an lmploment•tlon of F11, ,o,1TH fo, the 
'OIIAQON 32 ' mlcrocomput ... but w ith • dlff.,ifflc • . 

Ae w • II •• th• •normoue po we r of th• FORTH l•n1u• .. , 
'IMIAGONFORTH ' c•n •IH • • •cute aAIIC 1tat •m•nh . Thl1 com · 

:~n,::_::, ':f:'~-..'"::.C:.~d:::"!';.::~';tm't': :.90;:!::!°':.! 
.mp•raf._Jff hyiH'ld , You ~ • n w ri t• • who!•~ In aASIC Of'• 
whot• prop•m In FOflTH or anr Mlxtltf'e of hth . 

tt not ••adJ con v ln c N NM 1£2,IO for ttte ....._. m•nu•t c,...e....a.a• ... ln1t ffnt ot1Mr , t 

'IMIAGONFO"TH ' le prof .. 1kHMllty ck-..cl , 1en1lbly prlcN, er::=::.::::. -.7'..:;.','!::..~Tn!~ .. , ,.,urn com,...t• wtth 

AUTHCHtS:-OHII Sottw-. wlll mark•t hlth ctual ity p, o ... ame you 
wrtl• In "OflAQONFORTtf', Wa par • lump •um on 
acc•••ncelllMI a een • rou•rera lty . L•t'• M•tromrour 

OASIS SOFTWARE , LOWER NORTH STREET, CHEDDAR, 
SOMERSET . 

Telephone : 0934-515265 
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Karl Dallas had co unted Visica lc a true friend . but will he foll for a seductive looka like? 

l l'ssome 11mesbc11er to be ~ndon the 
scene- you can take ad,antage of the 
ma r ket crea ted for a n cx1!>lmg produc t 

and imprO\C 11 or remedy some of its faults 
(1f any ) . Cale Rclouh 1s a Sv.ed1sh-11rnllcn 
Visicak look-ahke which e,cn shares 
manyof thccommandkcysirokes. Dc(,;p11c 
its apparen t similari1y.11 isqu1tc different. 
being wnllcn in Forth . thoug h 1hc diffe r· 
cnc:e is not apparent to the user. 

Cale Rcsull includes a number or 
commands that Visicalc doesn't ha,·c; it 
will also LOAD Visicalc files onto the Cale 
Result screen, and allow you to incorpo. 
rate the extra commands before rcSA VE­
ingas a Cale Result file , Ocarly, it could be 
a useful software upgrade for users familiar 
with Visicalc. The progr a m allows the use 
of 12800 co-o rdinates (en try cells) when 
used on the Commodo re CBM 8096. and 
rou ghly half that number with the 8032. 

Features 
Among the feat ure s Cale Result adds to 
standa rd Visicalc arc :-
• Up 1032 differen t pages can be created. 
and can be called at will without erasing the 
page curre nt ly be ing worked on. 
• The screen can be split into three areas. 
allowing you 10 display up to three pages 
together. 
• Title columns can be wider than other 
columns . 
• Allcolu mnwid t hscanbev a ricdon hard 
copy prin t out. 
• You ca n per form func1ions on column/ 
row combinations ra1her than j ust rows or 
columns . 

The re arc also several very powerf ul 
additional commands, including IF THEN 
ELSE and AND. O R . and NOT . 

It has a RND function and COUNT. 
which will keep a tally o f numeric items in a 
co lumn, for instance. @AV ERAGE is 
there , but misnamed @MEAN. h docs 
not. howe ver , hu·c 1hc @'LOO KUP and 
@'Cl IOOSE func1ions. 

Formulae can be made to refer 10 
themsch·e s . For exa mple . 1f the formula 
Al +I istypedina11heAI co-ord inate, the 
number increments each time t here is an 
ent ry when you' re 1n auto recakulation 
mode, or when the appr opriate cha racte r 
(the up arrow) is pressed in the manual 
recalculatio n mode . But 1rs worth rc­
rrn=mbering that 11 will always be one more 
t han the figure you want unless you start 
with -I. 

Formul ae arc also '41'ilc-protcct cd, so 
t hey can't be changed ...,,1hou1 eithe r 
blanking or ed iting. You edit by pressing 
SMIFT/CONT ROL . a nd this disptays 
whate, ·er is at the co-o rdina1e on the cd11 
line . 

In addi 11on to rep resen ting in1eger 
values graphically, using aster isks, Cale 
Result a lso permits the display (and . w11h 
the approp riate printe r , hard copy) of bar 
chart s. The Com modo re 64 "crsion also 
supp lies the option of pie-charts in colou r. 

Presentation 
Cale Rcsull corrn=s "'i1h a manual in a 
t""o-ring bmder, plus a program disk and a 
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secur itychip"' 'h1ch plugintoUDI I . All are 
packed in a hghl bul st urd y box case. 

11\C: manu al 1s clea rly and concisely 
wnuen . It has no alphabetica l index. but 
the conu: nts pages: arc dea r and the re 1s a 
whole 5C<'tl0n with its own contents page . 
...,.hich summarises the commands and 
functions . 

Thc er ror messages sec11on is very 
helpful, but i i ref en disk errors to lhc 

separa te disk manual , and this docs tend to 
slow you up . Moslof thecommandsare the 
same as VistCak's, so any confusion can 
usually be clea red up by rcf crcncc to a good 
V1sicak guide . 

In use 
The manual recommends that you make a 
BACK -U P copy to drive I the first time 
)Ou use Cak Result . You use lhis as the 
program disk. Aflc r imtia hsmg the disks. 
CONT ROL· D·U puts: you in the user 
registe r . This lets )'OU choose German. 
English. Frenc h or a fourt h option for t he 
language used by the H ELP screen. You 
also se t the type of printer. the printer and 

disk device numbers:, the numbe rs of rows 
pe r page, charae1ers: per line . and left 
margin settin g. 

This co nfiguration ,s SAVED and 
LOADED automa11cally w1th the prog· 
ram. but can be changed at any 11mc by 
keymg the use r registe r sequence ag:1in . 

On power-down. the 'ol.'Ork a rea 1n use IS 

SA VEd . and is LOADcd back the next 
time the program is RUN. The cursor 
reappears in eue1ly the same place, unless 
it has been specifically erased from the 
program disk, 

The HE LP screen is par1icularly useful . 
A detailed HELP screen can be displayed 
wi1hout damaging anything it replaces on 
the v,•orking screen, and is appropriate to 
whichever mode 1s engaged (cg EDIT . 
D ISK. FORMAT . GLOBAL). 

Perfonnance 
Automatic rccalculauon means that 
almost every co-o rdinate cn1ry af fects 
every thing else on all 1he pages. so 
ope ration can often be speeded up by 
pulling the progr am inro manua l rccalcula· 
tion mode while mpuumg da1a. changing 
to auto rccak at the end. or by JU.SI hitting 
the up a rrow. which is the rccalc key. E, ·cn 
so. Spreadsheets arc not the speediest of 
programs to use . at the best of11mes 

Reliability 
Thc key commands m danger areas - hkc 
scratc hing and erasing are slightly more 
long.winded than wi1h Viskak . Frequent 
use of the · ARE YOU SURE (YIN)?" 
prompt prc,·ents much tea ring of hair . 
The se safegua rds are invaluable to lhe 
beginne r. but can easi ly be orcum"ented 
- somc11mcs with lhc very consequence s 
they were dcMgned to avoid - by users 
whoa re familiarenough lobe able to key 1n 
the whole sequence, u.sing the CBM 
keyboard buffer to queue the keystrokes . 

Verdict 
Having found Vi.sicalc md1spcnsable in my 
life so far for C\'Cr)'1hing from in\·oiccs to 
keepin g track of the red print in my bank 
SlatemenlS, I could imagine Cale Result 
easily taking its place in my affectio ns. 
Anyone familiar with Visicak would find it 
a worthw hile upgrade , though most of its 
extra features arc ava ilable within the 
o riginal program . though rather more 
cumbcno mcly. 

RATING 

,- ... - n -----Uset-intertac.-
- - D -..v--
... Cak: Result ...... Sprcadlheet 
...... Commodott CBM 80)2 or 8096 Prkie 
£171.3.5 ......... H•ndicSof1wue AD,.,_.. 
disk &......, Forth .._....._ Commodore 
64 .... Kobfa M!CfO Markchn,. 
Hcntey-on·Thl.mcs (CM912) 2S12 



Although the NewBram IS conceived as a total 
system, the unexpanded Processor itself has a great 
deal to offer: It IS available m tv.o forms: Model AD, 
shown belol"<witha bu11t-1n hnedisplay;and Model A. 
without the line display Both models can operate 
with a monrtorora tele-11S10n set 
MEMORY 
a 24KbytesofROM; 
a 32 bytesof RAM,atleast28Kofwhich 1Sava1lable 
to the user 
THE SCREEN DISPLAY 
a 40 or 80 characters to the line - without affecting 
the 28K bytes of RAM at ;our disposal, 
a 24 or 30 lines to the screen; 
a well-formed characters, with true descenders, 
a a full European character set, 
a normal or re,,ersevideo, high resolution graphics 
on screen of controllable S1Ze, 256, 320, 512 or 640 
horizontal resolubon by 250 vertical lines, 
a a fac1hty to set up a "page" of up to 255 Imes, with 
the screen acting as a "wmdow'' to display rt; 
a abihtyto maintain se,,eral such pagess1multane­
ousi)( and to switch rapidly between them, 
a text may be used ongraphicsscreenaswellason 
parts of the v,deo screen not used by graphics. 
CHARACTER SET 
a 512 characters, 1nclud1ng the full ASCII set, all 
European accented characters, Greek and graphics 
symbols. 
GRAPHICS 
a 20 powerful graphlCS commands; 
a all text characters usable on the graphics screen; 
a variable-sized graphics screen, with the rest of the 
screen available for text - for versaUhty and to save 
memor)! 

SOFTWARE 
Enhanced ANSI BASIC; screen edrtor (32 
commands); mathematics package ao significant 
figures); graphics commands 
a averyfnendlyscreen edrtor-a delight to use and 
readily adapted to text procesS1ng 
a arrthmebc to 10 significant figures; 
a very controllable output formatting of numbers -
invaluable for accounting statJsbcs, and sc1enlific 
applicabons; 
a a powerful, much enhanced BASIC; 
a a very flexible operating system, which allow.; any 
data stream to be opened to anyde-11Ce. 
INTERFACES 
a tv.otapecassette ports built mtotheprocessorunrt; 
a a built -in pnnter interface; 
a abu1lt-1n communicabons interface (V24/RS232); 
a a v,deo monrtor interface; 
a a N interface, 
a an exparlSIOn interface for NewBram system 
exparlSIOn modules 
KEYBOARD 
a standard typewnter prtch, acbon, la;out and SIZe, 
With edrtingcontrol and graphlCS keys 

lou can get everything in the box on the 

I 



lt}'l)u understand tl1efactsand figures on 
the left}'l)u'II soon realisethatNewBrain has to 
be one of the most powerful micros around. 

Howe,-er, if }'OU find the box on the left a 
little hard to follOV< don1 worry. 

We've g:it CNer 120 dealers nationwide 
who've g:it all the answers at their fingertips. 

Either way }'l)u'II discover that NewBrain 
is the kind of micro that will stop the 
competition getting a look in. 

At £269 it starts off with twice as much 
memory as most of its competitors and can 
expand to CNer thirty times that amount So 
there's no chance of being left behind in the 
micro race. 

It comes with a very powerful language 
(enhanced ANSI BASIC) and it'll take CP/M; 
so it'll work on the same system as similar big 
businessm1cros.~ng}'l)uthecapaci1ytouse 
an almost limitless variety of tried and tested 
software. 

But most of all NewBrain is a machine 
that can expand. 

It's designed to take disks. printers and 
memoryexpansionmodules(upto2M bytes) 
plusanythingelse}'l)u'd e.xpecta professional 
business micro to handle. 

So, whether }'OU understand the box 
on the left or not pay a visit to someone in the 
know on the right 

They'll answer all }'Our questions and~ 
}'OU a full demonstration. 

Alfllrlimin 
Grundy BusinessS)&ems Ltd., Grundy House. 

Somerset Road,Teddin~n 
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The Super Talker from Namal 
TheRS232 
The Namal $upertalke(, Which allows a computer 10 speak . IS 
available !Of any ccwnputef , compatit>N with an RS232 
lnlertace. The Hardware tnlurH are at~ . • Based 

FORTHEZX81 
A compact unit 

which plugs d irectly 
to the back of 

the ZX81 on the Z80 Microproceuo, . • Pr~ Commi.rication1 
Interlace. • Sixteen standard Bllud rates are avuable ; 
7 S-9600. e Acceptl ttandard RS232 le\lel1, I.e. RXO. TXD. 
CTS and OTR. e Buitt in Spelktr . PRICE £11.95 + VAT 

Diagnosis 

,~~~;~ 2K internal RAM 
~ Available for user 

programming . 
+watt am~ifier and a 

built in speaker . PRICE £49 .95 + VAT 

The eornpulf!f SyStem IS being suti,ecied IO 
unsuppressed ma.ins borne ~I noese and 
!Jansients - Dirty PONef 

Treatment 
Fitter the mam power 51.Wf by replac:lng lhe 
e11istng 13 8fll) pugs with Po,,rter lntemab:>nal!li 
' THE PLUG', a mains borne l"IOISe and tratlS*IC 
suppression deVI08 rico,pora1ed wilhin a 
modified 13111'1) plug case (Available tram 

Oealefsordlrect from lhe manufacturer) " AAP [l~ ~ ~pp 

Should lhls 1reaimen1 p,ovdt onty i.m.ted ret.el 
you shoutd seek speaaJtSl advice IJOm -

Power International Umited 2A lsambard Brunel Road, 
Portsmouth. Hampshtre P01 20U Tel (0705) 756715 
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David Janda looks at a Pascal compi ler that brings structured programming to the Spectru m. 

Compile with me. • • 
H 1.soft's Pascal 4T compiler '" bot h a 

Pascal compiler and a screen ed11or 
ro, 1hc 48 K Sinclair Spectrum. The 

ad\lcr t1smg blurb for 11 ~ys. ·now )Ou and 
your ch1ldrtn can learn to program m an 
cffiocnt a nd st ructured wa) b)· u .. mg 
Pascal . · 

Of course. !here's more 10 structured 
programming than JUST using a structured 
language. bul Spectrum owners "'ho 
realise the hm1tat1ons of Smcla1r Baste 
dlouldstill welcome the chance to program 
in a modular fashion. 

If s a chan« to .. w,tch 10 a compiled 
language• h1ch 1srcally\cryd1ffercn1 from 
Basic. This .. hort bu1 typical Pascal 
prog r am 1llus1ra1cs this. 

PROGRAM DEMO; 
VARI : INTEGER : 
BEGIN 
FOR I :• I TO IODO 
WR! I ELN(l,'Pcr.)Qnal Computer 
Ne"''".'): 
ENO. 

The IIP4T package cont:uns a ~ rccn 
ed11orfor1he Spee,:rum. fh1sed11or1i, 001 a 
S("parate file: 11 is par1 and parcel o f 1he 
romptler . Its purpose 1s to allow )OU 10 
enle r an d correct source code before 
compi ling 1t. 

The edito r 1s hne-onented, so each lme 
of Pascal must be preceded by a line 
number - numben. arc e11hcr generated 
for you.or you mayt)pe them 1n. 

When IIP-IT ,_., loaded from 1apc. 1he 
editor is entere d automa ticall). You ha\e 
16com mand s 1ncludmg tho!oC aUowmg) ou 
to enter le,.I. d1spla). SAVE. and LO AD 
11. Morecommand1;. .a1Jo,.,. )OU IO RUN )OUr 
co mpiled prog ram or alter a line of 1e1t:t. 

You can SA VI:. the obJCC:t code on 
ca~lle and then RUN the program later 
v.1thout nee ding to ha,e the compi ler 
present m the Spcct, um. This i:i. dune b) 
lhe compile r SA VCing the: ru1,-lihlc ~)S· 
tern JUSI befo re the program il.,clf. v.h1ch i.> 
SAVED ma i.pcc1al tape formal 

You can ali.o SA VI: the Pai.cal -.ourcc 
code on 10 tape . and thb ""'II allov.· )OU to 
build up a large prog ram O\'er a period of 
tune. 

The Pascal 1tsclr 1i.asubset of the ongma l 
Jensen and Wirth·ddilK.J 14',iguagc. \.\ ilh a 
numbe, o f cx1en.1oivn:i.. 01iginal Po1scal ha, 
no command.> hl.e PtEK Jnd POKE 10 
acct» the i.)1r,tem·:i. mcmor). but the) arc 
included 1n IIP4T The re I.lo alw INC II , 
which causes the ke)board 10 be scanned. 
and ENTE R . ""h1ch 1s s1m1lar to Basic\ 
I T function 1\nd 1he compi ler \\'ill 
support the Smclair ZX i:;,iulcr. 

IIP,n doc:i. hJ\C ~me UmiiJtivn:i.. t-1le1r, 
canr10t be 1r,upporlcd. i.irKc file h,rndlmg 11, 
difficu lt on casselle. llu s could. hov.e \ er. 
be remedied " hen the Sincla ir microdme 
arri ves. Passing FUNCT IONS an d P RO· 
C EOURES as pa rame ters is also not 
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allo\.\'ed. and man) Pa ...ca l programmen. 
will n\lSS(hl'>!>Orcl)'. 

Presentation 
The 60-page mi\nual 1hat come1r, " 1th thc 
package is quite comprehen~1,e. Notes 1n 
the front detail the 11nplcmentat1on­
dependcnt fea 1ures of this package. then 
th e main sect ion descnbcs Pa.seal language 
featur es such as syntax. functions and 
proced ur es. I found it a h111e vague m 
places. 

In use 
The comp ile r executes automat1call) as 
soon as )OU LOAD It. It lhen as l.s )OU: 
"Top of RAM?'. 0 h>porRA M for·rr. a nd 
·TableMze".'' . 

These que1r,t1ons are a hnle daunting at 
fir,1. bu11he manual does warn )OU about 
th em. If )OU 1r,1mpl) h11 lhe return ke) 10 
a n .. "".:r CJ.Ch one . thcwmptic..,- , r..b ddautt 
,aluci. 

The editor 1s now automat1call) m­
,·oked . I found1tqu1tegood.andan) illegal 
comma ndi. I tned 10 enter rci.u lt m a 
me~ge of ' Pardon".'' You can u~ 1he 
editor to enier )Our program. then enter a 
comm and tocomptle 11. 

If )OUr source code conta1ni, an) erro r\. 
the comptler .SIOJ>!, and d1spla)l, 
·•E RROR •·. follO\,ed b) an upwardi, 
arrow pomlmg at the onendmg ptece of 
code The re are no messages dcscnbmg 
""hat t)l)C of erro r )OU ha,e made. bu1 an 
error number allo\.\ s )OU to lool. it up in th e 
manual. Error n\CSi.lge.s \\'ill app.:a1 
during RUNmng ,f. fore,camplc. )'vu don' t 
h.1, e enough memvr). 

The pac l.agt. 1t~lfii. ,cry Oc:..1blc. lf)OU 
don ' t l1kc thc tc i.;t cd11or. )OU c..an al\.\J)~ 
ui,e )Our ov.n 11., cr ..... lc and alter wu,cl! 
code. You can reset the t.>p of RA~ ·I to 
allow )'VU to add CAt..ns;o11!i 10 thl.! 
compiler. or 10 sto re machine code 
programs to be RUN from P.iscal 

It ,,ab.o,er) fai.t. and th1i.wili be ont.:of 
1he main a ttrac11on\ ,is far .1-> mt n) people 

are concerned. I did a 1est count from I to 
ICKXX>. and this ""'as completed m less than a 
second. This is a 101 faster than S1nela1r 
Basic. 

Reliability 
The compiler turned out to be ,ery robu.l>l 
indeed. My f1~l attempt to crash thc 
syste m while LOADmg 1he compiler 
failed miserably. So did attempts 10 en ter 
ba d data 10 edit ing com mand s. 

The documentation g1\eS deta ils of how 
to re-en ter the comptler sho uld )OU 
accidentally enler to Ba.sic. Ne\e rthel ess, 
tv.o problems did creep up occasio nally . 

When lbtmg th e source-code th e 
mach111c 1.1oould sometimes 'ha ng up' 
resulting m me ha, ingco reset the mach ine . 
And although )OU should hue the opt ion 
to carry on compthng ""hen 1he comptlcr 
co me, acrO!is an erro r. 1h1s op11on d1dn•t 
aiv.a):i. \.\Ork and resu lted ma re.set. 

I also found thal some programs I 
SAVED to tape failed to LOAD. de1r,pate 
m) changing tape rccordef' . I thmk t his is 
due to the format m ,.., h1ch che compiler 
SA YES obJ«t-codc programs. 

Verdict 
Jl p.ff .,aseal pro\ldcs the Spcc1rum user 
with the ab1hl) to program m ano ther 
langu age besides Basic - that must be 
good. Th is ,·erS1on 1sfa1thful 1othcorig1nal 
and )"OU w11l 1he refore ha , e few problems 
fflO\'ing on to anothe r Pascal S:)-Slem 
lf o,..,c,er. lhc pnce docs see ma hnlc high. 
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M1cRosP HERE COMPUTER SERVICES LTD 
72 ROSEBERY ROAD ·LONDON NIO 2LA 

Tl'.LEPHONEOI-Bln94 // 

EVO LUTI O N (<18K Soeetruml 
Can VoU Trace 1ne C().lrM of evoh.11torf' 

Stafl ,,11tl'I o,,maeval IOUP & end up w1lh man? 
S..,,v,ve the odd ma;()f d+s.1tel'? 

Snou~ be euy aher all 11'1 been done befCM"e' 
Only [695 

OMNI CA LC (48 K Spectrum) 
Tl'le best spreadsheet anatvs•• prooram you can tK.y to, tt1e 
5pe<:11um Uni include t1nanc•I planrt•"'iJ home wooets etc 
Fea1ure1 99 columns Of 250 row1 

Fully prompted 1nout 
E1.te111,ve reoeat lu:,ht .. , 
Conchhona! uoresa.ont el'ld ANO 
TotaM,ng and 1ub-1ot•lloftQ 
Comprehens1,,. m•nuail 

ZX ·SIOIEPAINT (FOf Spect,um Of ZX81 1 
Prtnl lldew•n on tl'le ZX·Pr,n1er to g.ve orocwr 801132 
e1eena1acter pnnt hnes 

Easy 10 add to • •• stn,g l)l'ograms 
Routines lo take p,1n1 lines direct lrom sc1Nn 
lower case 1e11er1 ...,en on• ZX81' 

[995 

(Slale versoort rtQ di C4 95 

C RE VASSE I HOTFOOT IHIK Specttum) 
2 ong,,,.1 g.amea lrom M icrospti•,• 

Ca" vou make 11 across the ice·cap wh .. sl c h• sms ~n •"d 
ctose • 11 •rou"d" 
Helo lhe rabbl l ge110 f,e lcts tu n ot carrott b\lt 1emembe1 1ne 
plumper th• rabbit the grealer the da"fl•' 

NOW! 
IBMPC 
MS·DOS 

VERSIONS 

Exc.llent value [4 95 

PRODUCTIVITY Save Time, 
Save Money, Save Development Effo rt. 
QUALITY Utilise the full power of your CP/M-86 systems. 
FACILITIES Enhance your applications with powerful Screen 
and File Handling too ls. 
SECURITY Recover corrupted discs , reinstate erased files , 
recreate lost source programs. 
RANGE Convert your entire CP/M-80 lib rary to CP/M-86. 

r.::..::.:.: - - - - - - - - - U4t~~ - - - - - - - - - - - - -1 ,::.,:=..,'"=-"."""""'""'"•--- l endoseacheQuefor £ ___ ....,.blelO ESI U~ I 
I :::"' .... ~ Qt*ity ~ from )OU!'~ prog,wn. 1149 +WT fl'IM.M lend ml more inlonnlltion on the CPIM·86 bo1 Box O I 
I =:.=,:=:.,9:..,..___.-.,._, :,:•= Nome: I 

· ~---- ... -- .... ~ .. - -.... · I 
· =~~amt>ttv.Mf'ICPIMayWmtiaQand&6)withtm:lf I 

·~ ··----- .. =:- - · ~ Z EE I I Z90and9086. PLEASECHARQETO MY ACCOUNT. MYCAfllDN UMl [flllS I 
•=~~~ ~== I I I I I I I I I I I I I I I I&~:· 1 1 
I Export Software International, 4 Canongate Venture, New Street, Edinburgh EHS SBH. Tel: 031·556 3266. 1 
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Bring your cash to book 
I fCashbook lives up to the promise of its 

pu blishe r it v.ill pu t a few chanered 
accountants out of work. II is a set of 

programs designed by two chancrcd 
acoounlant.s to allow small businesses to 
keep their accounts computerised. Gemini 
Marketing's cla im is tha t it will 're place 
your manual cash and bank r ecords'. 

All yo u need is a BBC model A. a tape 
recorder and a prin1cr. I 1cstcd 11 out on a 
model B with disk drh•c. At t he momcn1. 
this is about the on ly package of its type fo r 
the BBC . so it has the field to itself. 

I LOADed up my company's own 
accounts and pul Cashbook through its 
pa~s. 

Features 
The program guides you t hrough the entry 
of business transactions. and makes sure 
all the money is accoun ted for . The S)'Stcm 
simply pri nts out )'OUT tr ans.ae1ions in a 
form suitab le for filing. and sto res the 
cum ula1i,.·e 101als in a file on tape or disk. 

II sorls )'OUr il'ICOme and npendilure 
inlo more than 80nom inal acoounts. These 
conform 10 s1andard accoun 1ing ca1cgor­
ies. and eac h has a sta ndard rode number . 
An accou ntant can 1herefore look at these 
figures and understand lhc m. 

The S)'Stem also uses double~ntry book 
kttping toens ure thal all debi ts and cred its 
balance . II also checks up for incorrca 
entries. 

Ca.shboo k sums up VAT information 
ready for VAT returns . and produces any 
number of separate 'cash book.s'. or sets of 
accounts. each with any number of en1ries. 
You can print out an audit t rai l , keep track 
of cash in hand and two bank accou nts. and 
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produce a sel of final accounts form a tted 
ready for the Inland Re,.·enue . 

Presentation 
The manual is 13 A4 pages long. and comes 
in a plastic loose- leaf binder. 

I found it too brief . No mention is made 
of backups of either the program or the 
da1a files. and my review disk wasn't write 
protected. The direc tory "asn't titled . and 
none of the programs was locked . 

Thismeans.ineffec 1. thal noviCNwillbc 
left to learn by bitter exper ience. 

The manual ii.self is far too short for a 
suitable description of why 1hings arc done 
t he way they are in accou nting practice. It 
is also skimpy on informatio n on wha t you 
should do eac h day, 'Organise )OUr data 
int o manageab le batches·. it says - but 
then it simply tell s )'OU what dc 1a1ls 10 
incl ude in a balch and gi\CS no examples. 

I didn't unders tand many of the ter ms 
used, and l'\'e b«n self-em ployed for 
years. You need accounting knowledge to 
use it. There is no tut o rial. 

Getting started 
Sta rting up is easy. Wheth er you're using 
tape or disk. you just follow the instruc­
ttOns. But you do ha"e 10 say "'hat code 
your printer needs 10 print the pourKt 
symbol every tim e you Slart lhc program . 
Surely it would ha,.·c made more sense to 
have variables dependen t on 1hc user' s 
panicular sc1up 1ncorpora1ed into the 
program when a backup is made . 

In use 
The mcnu~nven sysle m is sim ple to use. 
though thi s approach could become te­
dious- there is no way of ci rcum,·cnting 
the menus. 

ll owe,.·er this docs mean that almost 
an)'Onc could use this system once thcy', ·c 
mastered a few basic procedures . In 
ope ration you needn't worry abo ut 1hc 
tape or disk at all. as the file sto rage 
mechanism is used simp ly to store all the 
cumulative totals of )'Our accoun ts. 

The program itself Mays in memory with 
a ll the dc1a1ls for the accounts. but as the 
memory of a BBC is limited. not many 
lransaciions can be ca rried out before )'OU 
arc forced to print ou t the de 1ails for )'Our 
audit tra il and SAVE the numeric 101als. 
This makes the sys1cm carry ou1 the 
1otalling and check that the figures all 
balance. 

Afler prinling the lransactions ent e red 
and SA VEing the results. you can carry on 
with the next balch of transactio ns. This 
approach means the system is ideally 
suitedt o thcwaynonnaloff,ccsrun. Work 
is carried out in little chunks. and allows 
)'Ou frequent breaks for cups of lea. E,.·en 
so, I th ink this system could kee p up with 
all but the fastest and most compe tent 
book-kccper. 

There are shortcomings. You can use 
refe rences with your entries. but )'OU ha\'C 
only eight characters at your disposal -
enough to handle mos1 UK cheque 
nu mbers. but not some foreign ones. 
Gemini says you'd normally make up )'Our 
own reference, but I didn't spot this in the 
manual. 

I managed toproducc a 101alof(1) in 1he 
credits column o f my end-of-day printout . 
Gemini says this can't happen 1fyou use the 
system correctly but inexperienced users 
will make mis1akes. 

Reliability 
The system has bee n designed with the 
fallibility of BB C micros as well as hum a ns 
in mind , but reliabilit y is still a weak point. 
The escape key is 1rapped and mums the 
use r to 1he ou1er level. but 1he break o r 
reset docsn '1. It plon ks you down in BBC 
and all you r data is lost. 

Gemini says that it's 'virtually guaran­
teed that all !hat will be lost if escape is h11 
acciden tally is the infonna lion currently 
bc ingen tered; and 1his is likely 10 mean 1he 
current ba1ch. so you could lose up to 25 
transaction details. But what happen s if 
you hit rcscl o r you gc1 a power failu rc­
quile common wit h the Beeb? 

Similar ly. beca use of 1hc lack of house­
keeping procedures, there is no descrip­
lion of reco\'cry from oldcumulativc files if 
)'OU cannot read back the last tape or disk. 

Verdict 
This package is an txctllen t s1arting poim 
fora trained book·kcepcr in a business that 
wishes 10 mo"e over to a micro. Gemini has 
crammed a 101 of good code into 1he hnlc 
model A system. lt producesplen tyofnice 
neat paperv•o rk. and 1his ca n be in spected 
and checked at any tim e. It may also be 
useful for the charte red accountant who 
looki after 1hc books of say. SOchen1s. and 
who needs to prepa re the final accounts 
simply. 

But with the current lc,.·el of documcn1a-
1ion. this progr am ii not for the small shop 
proprietor or the one-man business. 

Gemini is prepared to offer technical 
back- up- the qualified accountants wh o 
have de\'iscd this system arc Gemini 
directors. But it COSIS abou1 three limes 
what I think ii shou ld. 

- Oiiltiool-- 1A<i_'iiil_ .. 
UCA-' B_ m _ o.-. 
Marhms,Offll-9J2/5 16S~ c..aeor ------­........ O!J ........ .... ~~~.....J 
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BOUGHT 
Whether 1t 1s~progr•m m • ye.iiroronea mc>(lth, they know 
1h.u when they buy from THE MICROCO MPUTER SOFTWARE 
CLUB they are buying I~ best pmgr•ms • t the best prices . 

ANY LARGE SAVINGS 

INTERESTING ON TOP SOFTWARE 
All progr.ims .1re, .11 k-aSI, 10% cheaJ)ef than nomwl •nd, e.te h 

CASSETTE month. the be<J ol 1ht.• ~• rit<_f"nl ,;of1ware ,s m.ade .1va,lable 10 
members al 20% ~s th,m r'IOfmJI Postage and pacl"ng ,s free 
on orders of two or more 1>fogr.i1M for <ichvef)' w nhm the UK ; BO x Es LATE Ly ~d«on• .,nd paynwnl ... <omple. ,ndqval ,1y" ....... ~ 

FREE NEWSLETTER 
The Micnxompuler Softtn-art' Clu b f'"<l<I~ 10 help home micro 
U<;t't'S 10 buy good programs noc pre1ty bo,("<; M""''~,., Our l.ilN N(w~k>ttf'f offC'fs l)f08fJm<i from mmt leadmg 
.ind ck>YN pad. ag 1ng c•n m.11..e 1hc wors 1 progMirn appe ar ~ wl•C'f ~ and from c1 few 1hat , J)('f~MI>',, you do not yet l now A 

trem<>ndou~ It, ., nol until you havt- ·g.imbled' your monc')' that l)fQKldm h.J\ l o ht• good, ver, good before ,t" rt"C'ommended to 

you d1SC01,Pf how good they really .1re Somf, Jrt onl) shghlly ITl('f11h1.•r\ II al'>O h,H 10 be_. rl'habk- and t"vm before 1he 
d1ftt'fent too4he-r, you may .ilre.Jdy own; mar.y art" not .l\ ~ nw,m~"· d1\,f"oon1 11 h;1\ 10 be good value fOf money Sobt(>ct 

as you woukt bf.' enrnlcd IO e io:pect; dnd OOlef'<, ,1re 11.N d compk'l.t" t<wt'f, l!<f' ,net~ .:td\·c-nture. arclde, edoot1on, s.iratcgy 

...... .1ste of money Of cou~. thc<e are )OO'I(' (''(celk-n1 prc:,wJm\ KJrnM. houwhokl af)l>hcauon\, fam,ly gamt.>'i, bus,nes\, 

around. ,1,nd m.1ny more appear e.Kh mooth . l\iany thou\Jnch u11l1tl("' .ind pr~rammmK Jtd\ 
olhomem1c.rou'>e'f\nQWf1ndout.iboutthemN,1ly -..:ifel) 1nd 
regularly In add111on. 1hey are ab le to bu) th<-m at reJl!y low 
PflCe§. They .tre all member~ of 1tw> Ml(,OC:oml)lll('I' S,r,ft1• ~r(!' CLUB EXPANDS TO INCLUDE 
Club COMMODORE 64 AND ORIC 

FREE MEMBERSHIP USERS 
Mem~1p of The Micr ocompu ter Soft¥>Jre Clob would s .. ne r .... o l').Cellen1 new mdC:h1nei have 1ust been .ldded 10 our 
you money and tr<>ubk-. Each month we 1horoughly ,~ and (O\f."fdgt' 1he Commodore b4 and the Of'ic Softw.afl' for,~ 
eva lu.ate the many programs tnUl'<t by the g,owmg number of machines w,11 be ,n our ne,c1 Newsletler Remember , member-
producm mcludmglJK, 8u g-8y t(',A& F, Campbell C-Tec::h, \hip 1\ complclely free ol charge .11nd you are undt>r no obhg.a-
Imagine, LOlhlonen, DJK, Sal.imander, Bridge, .ind the ~Iler tlon IO buy anythmg from the Club un~s you really wanl 10 If 
companie!i 1hd1 you may find ,, d11hcuh 10 keep !rack of If a you use a ZXBI llbk), Spe(trum llf>k or 48kJ, BBC (A Of 8 ), 
progr.im ,s good, .11nd 11 has goc 10 be very good, ,t ,s rN:orn· Oro1gon )2 , Vic (~11panded 0t une1q)c)ndedJ. Commcxiof e 64 or 
mended to ou, mMll:x>ts 1n the ne"t 1\we oi the Newslet t{'f Or.c , you shou ld l()ln TI IE CLUB 

NO OBLIGATION 
Memlx>ts o1re nC)I obliged to buy d f1io:ed number of pmgr,1ms D@D~ u@@&v from The Club They buy wh.it lhe-r •,unt ...,hen 1hey wanl 

TI1C=0[] 
fflE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 98J , Encland . 

~~Cs[?@~@lliru~ODlS®C? ~@[?ITW&~ 
~[1J1DIB 

Free membership application 
~.KC~""'r.i,ppl,('.Mll(lfl.andfflf'IIIIM.H•---
drlwMoc-.x~~,,,,,cu, lundf.o~INI 

NAMI:. ~11Medc,._.. 

At•ffifflml.,..r..:"°"'t'lhf-(lub~l,,ff(III ADDRESS 
ctw,p-:i.,.,Nbl'-..Wto~lf'Offl.,.,-v,.lf'<t', 
.....,..,~on~~ll'Olt'-loo...._l'O-
c~lfl'WYr11tC.t""'r~'P .t1-tlfflt CtTY 

fflE MICROCOMPtn'ER SOFTWARE CLUB POSTCODI:. AGE (lr und.tr II) __ 

P.O.Bo:r. 166, Ox.ford, OX2 98J , Enict•nd . COMP'UTER MOOEL COMPUTER RAM 

" rc.:,; At'RIL8.198J 



Batsmeanz 
Garthim 

Afte r all the ball}hOO about 
Dark Cr)•sral. I was cxp«11ng 
somet hing pretty amazing from 
a game of the same name . Th is 
1.s the latcs1 release from Sierra· 
Online . 

I tes ted 1he ,•crsio n for the 
Apple II, and sirlCc it~sa ·titr es 
A dventure'. meaning )'O U get 
pi.kkics as well as words. 1t"s 
best if you can play 11 on the 
colou r-telly. In monoc hr ome 11 
lost-s most of 11.s appeal. 
altho ugh since it"s Amcncan 
t hccoloursarcall fun ny. And ,n 
a ga me based so closely o n the 
on gmal that II uses the film's 
promo-shots. this is poor . 

It isan ad,·cnturcgamc m the 
gru t tradition. since apa n 
from the pictur es ii functions 1n 
the same way as the first 
ad ,·cnturc . That was " rittc n in 
Fort ran on an IBM mainframe 
in abo ut 1960 and the Dark 
Cr)'Stal is qui te faithful to the 
origin al. 

Objectives 
You are Jen. last of theGclfling 
race. which was e,n erm 1nated 
b)' the evil Skeksis . They con­
trol the land with the aid of the 
powerful Dark Crystal. dam. 
aged ~ntu ries ago v.hen a 
~ar d bro ke off and was lost. 

PQ/ APklL8.198J 

First impressions 
The game comes in a shn nk­
wrapped package with a Rim.sy 
cardboa rd backing. The prog­
ram 1s on two disks with a 
CO\c rmg storybook-cum· 
manual. 

Also included ,s a posle r 
from the film. 

The pro tection gl\ en the 
d isks 1sn"t enough - a sharp­
endcd accidt nl wou ldn"t do 
lhcm any good. The re's no 
pocket in the book for s1onng 
the disks. and as )Ou"re 1n· 
struacd 10 copy 1hc pla)'-dtsks 
so the mastcrS JUSI sit arou nd 
and get dirty. 

The most visible feature of 
this game 1s the pictures- the 
ear lier gameti in 1hc ,;.cnes 
included some pretty effcct i,e 
scenes bul these arc really 
good. Perspective is v.ell· 
handled. and the figures look 
re.al. 

In play 
Ge u ing the game up a nd run­
ning couldn ·1 be simpler . 
you sho1r·e it in the drive (gently) 
and boo t . 

The first picture on screen 
shows Jen silt ing o n a rock 
playing h,sptpcs. From then on 
it's up 10 you . 

The game ,s 1he s,xth in t he 
Sierra-O nline Hires Ad,·enture 
series . and uses the same code 
as 1he previous ones. Norma lly 
this v.·ould be an adva ntage. 
since the pri nciples of the game 
would be undcr. 1ood b)' an 

expe rienced pfayer . 
Perha ps it's fam,ha nt y with 

the principles of ad ,·cntur ('S, o r 
maybe II shows JUSt how SUS· 
ccphb l(' I am to the ad-man's 
hype. but fra nkly I found 11 
more frustra ting lhan its fore­
runners. It also seemed arb 1t· 
rary to t he pom t of far~ al 
times . 

One class ,c example is 1he 
time I was spotted by a bat with 
a crystal eye. It too k o nly o ne 
bat-s1ght1ng follo• •ed a few 
turns la ter by the appea rance of 
one of !he Gar t him (l nv1nc1blc 
Nasoes) 10 hammer home the 
po1n1 that BalS Mea nt Garl h· 
,m. 

I got lu lled chat t ime. need· 
less to say. 

Anyway. after reboo un g and 
re lrac,ng my steps from the 
map I had drawn 'IOcarefully. I 
wasspo lted bya bat. I v.aso nl) 
two mo,c" a•ay from 1hc hill 
whe re 1hc Landst ndersg razcd . 
so I headed for 11 and ar rl\"ed 
JUStmt 1me. 

The ptcture oft he Landstn d· 
ers appe a red. 'IO I lme" I'd go1 
there. and then . sure enough. 
up came a \mgula r 0:1r1h1m. 
(What's the singular of Gart h· 
,m .. Gar t h'?) 

To my intense displeasure. I 
then d1sco,·ered thal actuall)' 
being in the pr~nceof a•hole 

problem. 
In the ca-.c of The Darl. 

Cryslal. t he nee d to load each 
picture.file from disk mean .. 
you cou ld con fuse d,,;k,;. caus­
ing a ·file oot found' error. The 
same problem could ()C('ur 
" hen you mm·e from one disk 
10 ano1her. 

In both cues. and prcsum· 
ably in other "ituat1ons . the 
prog ram gl\'cS pohte and clea r 
comments •h1c h u plain " hat 
lhc machine 1h1nk'!I m1gh1 be 
happen ing. E ,·cn ,f not dead 
accura 1c. these mcs..ages are 
doseenoughtogl\C' )Ouan idea 
of ""here 10 look fo r the prob­
lem. 

It ttrtainly PC\'Cr cra,hed. 
no mau er v.hat I did . 

Verdict 
I ha,cn' 1 seen the film )Cl. hut I 
hoped lhe game v.ould JI\C al 

least a famt na,·ouro f11. I don't 
be he\'e the film, .. a,; dull a , th1" 
game rapidly becomes. 

M )' ma,n obJCC'l1on a fter a 
few hours' pla)ing 1s that the 
si1uatt0ns pre,;ented are for 100 
1nncx1bk. and 1hc rc'!lpon.scsof 
1hco lheract0Na re tool1m1tcd . 
Th" rc's more than one \1.3) to 
.;;km a cat but m 1h1s game the re 
',(',ems to be on l) one v.a, co 

bunch of Landstndcrs - \I.ho tackle any g,,cn situatio n that 
gel their ktcks in hfe b)' kicking a rises. 
the hfe out of Garth im. makes The marketing gl\·en this 
not one blind b11 of difference. program leads you to expect 
You wind up JUSt as dead . that you' ll be almost 11,ing the 

I won't gl\e a v.ay any ot her stO') v.hen pla) mg 11 But 
hints. mostly beca use I can't sadly. only the word s and the 
think of any. The strategies for pictures are similar 10 1he big 
dea ling with ad,·c nturcs arc screen ,er,; 1on . 
fairly well documen1ed. and in lllchanf ICifll 
most rcspec1s this one di ffers 
hule from 1he rest. 

In an ad,e n1ure game !here 
are very few situations m "h kh 
an ope rato r error can cause a .. 



Joystick 
slayer 
.... s, ~fC Md lht Drap 
.,.._ Dn,on 32 C,oy,u,.~k 
ottd<d) - l6.9S­
Computcr Rcntah. 01-247 9004 
,._. CuKne L,_... Bas.c 
..... Mail o,ckr and John ........ 
The .,.,orld of enchanted cas1les 
and mag ic stones usually means 
a tcxt-only ad\Cnlurc. but St 
George and the Dragon ,, a 
h1gh·rcsolut1 on graphics con· 
fron1a11on bc1.,.,ecn George and 
a fi re-breathing red dragon. 
The laucr s sole a,m in life ,s to 
turn the s.ainl mco the rncd1c\·al 
cqu, ... alcn1 of a Big Mac 

Objectives 
You play St George. and )Ou r 
aim is 10 free rhc maidens from 
1hccas1lc- fcm1n1l>IS .... ,11 ha\C 
town1e1he1ro""n\er.ion You 
do 1h1s bysm111ng 1he magic red 
stone .,.,,11h )Our s .... o,d 

Your path ·~ blocked b) a 
mcr (guc,~ \Ii.hat happen, to a 
saint ,n full armour m the re ). 

and the afor cmen1,oncd dra­
gon • .,.,h1ch homes ,n on )OU. 
The fire t>1.111on act1\ate, the 
swo rd. and 1f you can get al 1he 
beas t m bc 1v.een II" fiery 
brea th s you'll haH~ a dead 
dragon on yo ur hand, 

W11h 1he dra gon d1~pa1ched 
you can cross 1he mer by t he 
slippery bndge .s m11e 1he sto ne 
and nolch upa point . You keep 
gomgt1llyou r fhe h,.esare u~d 
up . an d there are four skill .. 

After a rat he r wordy prea mble 
lhe game Stam. an d 1hedragon 
1s headi ng 1ov.a rds you . Ifs 
difficult 10 s1ab him at Just the 
right moment. but 1f )'OU do he 
bleed s messily from 1hc pan 
)'OU h1I. 

Once free of the dragon you 
ha\e 11me 10 manoe uvr e care· 
ful lyo .. er 1he bndge and hit 1hc 
Slone. Them0\cmenbarefa 1r· 
ly smoo1h for Basic. and your 
pos111omng mu~t be exac1. 

Verdict 
The graph1("t. are 1mpre,;ime, 
I here's no doubt abou t 1hat. bu1 
th e problem ,~ 1ha1 killing 1hc 
dr agon 1s 1he highlight of 1hc 
game. and th e res t " an11· 
chmaic. When )'OU h1t 1hc stone 
)'Ou only ge t anot he r game and a 
pom1 scored . The game spe eds 
up slightly. bu1 )OUr only re· 
wardv.hen )'OUTh\eS ha\e gone 
,sascorca nda remark hke· My 
o ld gran cou ld do belter' Not 
so much a<;a fla~ho f ank lc from 
1he v. retched maiden-. . 

The game take<; up on l) 
abo ul ~K ofmemor), ,;() ther e·._ 
actua11) plcnl) of room for a 

funh er ad,cflt urc m~1de lhe 
cas tle a-.an 1ncc nt l\e forpass mg 
a cenain ..core. The game ,s a 
good att empt al so meth tng 
d1rreren1. and nm bad a 1 1hc 
pr!CC, but o,erall I feel 11 1s a 
wa .. ,ed chance . 

RATING ...._ __ fo,fo, 

l'loyoWlity- fo,fo,fo, 
u..o1 ....-- fo,fo,fo, 
~ ...... -~~ 

DRAGON32 

Spell with 
wizards 
"- Wizard War . .,._ Ora,on 
)2 (l•'OJOYS-IK:bnccdcd) . ,.,.. 
£79j: . ,...... Salam1ndcr 
Sof1W1irc. 027J.nl9'2 ,.,_. 
Cassette . UIIINIII Bas.c:. -­
...._ T1ndy (~ty) ..... 
Mall Ofdcr . Sptctn,m shop 1nd 
otM rdcllcn 

De aih·Slruggles betv.een Wll.· 

ards arcn·1 normally my cup of 
lea, but Salamander ha s had th e 
cle,.er idea of upgrading the old 
pape r ·sc1ssors-stone game. In 
Wizard War. as v.ell as maki ng 
your own chotce you ha\ e 10 
guess ,·our opponent'" 

Objectives 
11IC' numberofpla) eocan vary 
from tv.o tomne. bu11hhc rea re 
more 1han two I he) a reg rouped 
into red. green and )ellow 
1eam~. You can choose )Our 
own teams. or let the computer 
do,i 

Tv.o pla)ers 1hen con front 
eac h 01her m banle. each 
choosmgonespell from the four 
on offer. v.hich m 1urn are 
r andomly chose n from 24. The 
pla)ers canelec t 10 know or not 
to know each ot her', ~pell .. . 
v.-h1ch mclude hgh1mng boll .. . 
1hun dcrs1or ms alld vamp ires 

Some spells are purelydefen­
SI\C, hke 1hc force bubble. 
v.h1ch v.111 keep out an)lhtng 
but a demon, v..h,le o thers are 
moreo rrens1\e but use up mo re 
of the 5(k) units o f man na with 
v..h1ch )OU start the ga me. 

When )·ou run out o f un 11s 
you lose - or, m 01her y,,ords. 
th e most man na' d w1u rd wins 
1hegamc . 

First impressions 
My fir'l.l reac tion was panic -
how can I ever learn to play this 
ga me, I tho ught. The 16-page 
spe ll boo k that comes wi1h the 
!ape: hst s the various spell-. an d 
the damag e 1hey do. as well as 
the mann a 1hcy use up, 1hc1r 
dur at ion. how much JO)'Sl1ek 
co n1rol they offer, an d - 1f 
)Ou' re ready for another com­
plication- their colour. 

A red spe ll v.111 be most 
ef f«c1ve v..hen used by a red 
magician. par11cularly - )OU 
or, following all 1h1\ - 1( there's 
a red sun ,n the sky. 

In play 
1ne game,~ slov. al first. as )OU 
musl refer 1ot he book constant· 
ly, but once the 1ac11cs are 
mas1ered the fun begins. 

The v..1zards face each 01he r 
on h1lls1dcs, and launc h 1heir 
spells. A dragon . fo r instance. 
might be guided across !he sky 
10 burn )·our opponent to dea1h 
- provided h, ._ fireball haisn't 
reached ) OU fin.I. o f rouN. 

A plague offr ogscan descend 
from on high. or an earl hqu ake 
be guided upv.ards 1ill )ou r 
oppo ncnl takes a rcahsllc lum· 
bk mto 11 v.hen 11 reaches htm . 

My ov.n favou mc v,a~ 1he 
demon . who remains 1n,·1s1ble 
for a long time then suddenly 
appean; to lunge at you r oppo­
nent. Unl~s he's decided to 
auack )OU tn!<itead. 

Verdict 
Th is ,s an e'<cellenl an d ong,na l 
game. and sho v.s 1ha1 the Ora· 
gon's h1gh · resol u11on graph ics 
can be used to good errect. It 
should g,,.·e yo u hour s of fun . 

M ... Goffonl 
RATING 
... ...., ._.. _ fo,fo,fo, 
l'loyoWiity- fo,fo,fo,fo, 
u..o1 .... w .. - fo,fo,fo,fo,fo, 
- - -fo,fo,fo,fo, 
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AT AN l'NCES RfOUClD I 
We WC S.IICI Shop are ple1Md 10 lnnoovnc. tOffle 
l•nlQIIC tedu<:Uons in IM P,ICft of ll'le At1n 400 IOO 
l)ellOnl l compulelt We bM- lh.-C !tie Allfl 11 •II 
new p,c. w ,M become lhe U K ·, ffl0$1 ~M pe< 
-• COfflC)uler .no "-ve the1itfo,1 Ml up 1"'9 S.hc:1 
#\tau U•• Ck.ob Th,. club 1111.cty hn I l,Dt-,y ol 
~ ~ p,o,,i,1m1 •na w,1h VOVI putcl\eN ol I 400 
o, 900 computer - w,H O,.... VOV !he f itst 100 frN ol 
ch1,~ n ..-, .. ,,tto0v11:)SOp,ot1u>Oftalty-i1 
len 91..,.... 1nd t.1hloty p,09r1m1. fO!'ne lfl l,t1.cl 
below ~· the ·~ eovuon -.'Id -1 1 MM 
vov Ml o.t1,l1 Allern11,...,ty ,..,. u,, nng on 01 :,01 
ll11o,OIJ09.'-'-'n ... n ______ _ 

£159 
£228 
£349 

400/800 SOFTWARE & PERIPHERALS 
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YOUR SEARCH FOR COMPUTER 
GAMES ENDS HEREAT ••• 

• • 



~ProgramCards 
Tired of m1erminablc and unintelligible 
program listings that threaten )'OU with 
first-degr ee ffl)'Opia? I lc rc's a sight for 
sore CY"· Our unique ProgramCards 
aUow you to build up an at·a·glanct 
reference source in !he form of nca1 filing 
cards . Snip them out , glue them to a 
~king boar d and box them ready for ... 

Each program - on one , two or more 
cards - is pr esented with notes at the 
appropri ate point alongside , so that you 
ca n understand and anticipate the action 
on·screen. 

As wcU as complete programs , a sub­
routine ,.ith an example of its use 'Nill be 
printed each week from the PCN library. 

This week 
We introduce the first of our scrialiSt'd 
programs, a fruh machine simulat~n for 
1he Commodo re 64 from Barry Walsh of 
Covent ry. The first fi,·c cards in a suit of 
nine are prmtcd here and the other fou r 
will appe ar in not ¥ieek 's issue. 

~Program(ads 
Fruit Machine Card 1 of 9 
8304FMl 9 

The program itSt'lf OC'C'upie-, IOK of 
memory and is quite ,mpresshe. 

Thirteen )Car-old 011\er Dungey from 
Tilehurst , Reading . sent 1n his small Orie I 
Ol"ganprogr am During testing Gary Mills, 
a member of the PCN refe reeing panel, 
suggested some enhancemenl.!i "'h1ch ha, e 
since been includ ed. 

These allow a tune 10 be t)'pcd m. then 
played upon completion . 

Within 1hc subrou1mc ~ct1on this week 
we have a simple )Cl po"'erful arrayed1tol" 
which. m fact. could be incorpora ted into 
the aforementioned One I program w I hat 
luncsoo uld be amended. 

The example program 1s an easy line 
edi 1or using lhe sut'irou tme and ~hows the 
te chniques required 10 de,elop and 1mple 
ment a full re:ct ed 11or . 

The package ,. ,mallo w )O U to insen nev. 
element s inro an array, delete and searc h 
for panicular elements. It should pro,·e 
easy to transla te from Microsofl Basic into 
otherd1alecu and could be defined a-, a sc:1 
of BBC procedures . 

A 10K program IO emu4ate lhe ope,auooof e trUlt machln9 inc:tuding the hold ln!Vre . 

1 POKIES3289, 81 POl(IE:1328 1 , Ill 
7 PRINT" ? IM OO VOU REQUEST IHSTRUCTtOHS? • 
e GETR•1JF1u .. ••THEH1 
t I FRf •"'V"' THEHOOSU82"eee 
1 1 OOSUB1950 100SUBIS100T0178 

l S PRIHT "' ::.aaaDDJ()L O SO\leRE IOH SLO T MACtUME." 
19 POK£S3288,8 1POKE:53281, 9 
2e PRIHT"' ~ IH LIMES.• 
38 PR I HT"' ,IU!U:HE ftlltV f'l'N 
•a PR IHT " IIIIIIIJ::HE RR'II CHERRY 
59 PRIHT "'....,:HIE: RRV CHERftV 
60 PRIHT" ~ LL 8£LL 
78 PRIHT"' ....,,,_ UN PLIM 
80 PRIHT"' YHID' AHOE OPRHGE 
,a PR I HT" lllllft" LL BELL 
188 PRIHT" ...a,>L UN PLUN 
119 PRI HT"' tlMf'l- UN PLUH 
128 PRl tfT " IMllfJR AHOE DRAt-lOE 
139 PRI HT " IIUll)R RHGE Of!:AUOE 
1•0 PRWP llllllllt)AR BAR 
159 PR I HT" taHEf'IR BAR 
160 PftlHT" ..,...:)()l. D OOLO 
161 IFA•8THEH1 69 
162 OETEt 1JFE .. ""THEHt62 

-...... c ........ .... ...... -.. LL .... 
PLU,, 

"""""" .... -.... oa.o 

16• POKES3280,91PClt'ES3281 , 6100SUBl898 

169 MT~ 
178 0JNWS(~9,2> 

176 Fa.tJ .. e T°"9 
180 REAOWt< 1 , 9 ) 
190 MEXTI 
200 FDfH •OTOS9 
219 REAOWf< I , I ) 
229 HEXTI 

PClol APM.ll 8.1983 

·-· -·· .ooo· 

..... .. ... 

See your name in print! 
Become a legend in your own lunchtime . 
Se nd you r exam ple of programm ing ex· 
pcn1.se on disk or ra,;;-.cuc with a plam 
paprr print out 10 the address below 

We'd also like a bri e f dcscnp11onof what 
the program docs. and notes ,ocludmg 
memory rcqu 1rc mcn 1s. spttial hardware 
needed etc. 

All program s arc chcd,cd by a referee 
before pubhca1ion so that only fully 
debugged progr am'!l arc pub h~hcd 

As if the promiS<' of fame wa~ not 
croough , \\C 'II C\Cn pa\' you for them. at our 
standard r ates. 

Should you rcqmr t- \Our mattn al to be 
rcrnrncd please cndo-.e tm SAE. 

If yC'u art mler csted 1n bcrommg a referee 
for submincd pro~nm~ thtn \end de1a1ls 
of experience , machin e\ co"cred ecc to 
Programs Edi1or , Personal Computer 
Ne...,),, VNU. faelyn ll ouse. 62 Oxford 
St reet . London WIA 21-tG. 

Commodore 64 
Commodore Basic 
Application: game 

5.c bQn:lelf Md blck.groood oobn 10 -e.,._.-ync,1~ ."Y"­........,_ .. __ ...,, 
11 Perform toUnd char~ _ ........ -..... -
15 Ml linedilpltlyNCIIOt'I 

:_ 190 ==-~IObAD 



BUV THE 
TW1llSTf\r\ Cclf1'PlHER5 BEST 

~· 
[JJ[JJ{H 
88C MOD A 299.00 
BBC MOO B 399.00 
DISK DRIVES 
ONL V £195.00 
OWIIMIN'f--------ORIC-1 I ~oo-

nt EIIEAI.OOM,UTtR SVll£M L'YNXoo0 
11KtN .N 41Kt111 .N 

INCl VAT 

__:_'"1J;.SKflf(,[{M-32 
SINCLAIR , -- ~~;~~ SPECTRUM : ';100_. 0o1 M•trix 

16K ... _.._ EC"o!::Jr,~: 
48K IESTPRICESMROFFERED 

[! cornmaclore COMPUTERS 

~.::::=~· I ~~=:rJ:is 
WIN~t.81 s..,,!"J: .:0~~~ .00 

1. GREAT BRITAIN LIMITED. 

rNo:tr:,::s=v~~. ~=8UOG£T and try to stay 

AOOflH UIUI . "HieN'I' .,.,,_.. 
ZX~A~o,IMI · 
MICAOUPOATE A6-b -£5.95 on CH H tte 
• • A MUST FOR EUCTION YtAR • • 

2. INHERITANCE 
;~~,:me~~~~::,, 
and it succastul tlkeovtr thl 
PARADISE COLA Co.111 part 2 
P£R90fU,I.CQl,FVTfA'NQfllO 'w.l ,.,_.._gcllld __ b""1fWI(' 

£5.95 on cassette 

3. TNE WOIIUI TRAYEl GAME 

~~':.'m'°.!~o~r~ lrom 
lfOUnd thl wood from Russia 10 
Fllldaodsl' bletlme 

CASH 
TCIE • 

. WOl'ldM,c,&tuNiMtructions ....... 
BBC ONLY: 

£6,95 on c111ette 

COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICESIRENTALS 

CAU IN FOR FURTHER DETAILS 

AvllMbN from ~ kx# OClffll'U* 1tWJP or dnct from 

SIMON W HESSEL SOFTWARE, Dept. P 
15 Lytham Court, car~• ere .cent. 

.. 

Sunntnghlll , hrll:.ah lre. Tel: Aecot 25179 
TWILLSTAR COMPUTERS L TO 

17 REGINA ROAD, SOUTHALL. MIOOX 24 HoUf deapetch 1 Yur guar..-.tN 

TEL: 574 5271 124 hours) BBC32K OPEN 10am-8pm SIX DAYS A WEEK 

[E Westrex 
Litton 

When you've got a 
product that has 
earned a reputation 
for cost effective 
performance and 
outstanding reliability, 
you build on it. 

Meet the new Epson 
FX printer from Westrex. 
An exciting new machine 
that meets all the usual 
Epson qualities like 
reliability, speed and 
modern styling. 

BUILDING 
ON 

SUCCESS ,, 
-

FX-80 
DEALER & OEM ENQUIRIES WELCOME 

[E Westrex 
Telephone: London: 01 578 0957 

Birmirct,am : 0215545827 

SPECTRUM 48K 

EPSON 

With a Pnnt speed of 160 CPS, 
proportional spacing, forms 

tear off, superscript, subscript, 
dot addressable graphics 

and a RAM area for 
loading 256 of your own 
characters the new FX 1s 

even better value than 
its famous predecessors. 

Centrorncs parallel 
interface comes as 

standard or choose from 
the optional RS 232C or 

IEEE interfaces. 

Manchester: 061 764 0324 
Newcastle: 0632 326551 
Cambridge: 0480 66343 

Litton Westin Co. Ltd., Bilton Industrial Estate, Fairway O,i,e, G1eenfo1d, Middlest1 UB6 8PW 

f"O'rrl Al'RIL8 . 198J 



Fruit Machine 
8304FM2i9 
238l'Olltl.eT~ 
2•8 Jl!CIIO,IU J,2) 

"" HO<TI 

Card 2 of 9 

2'60 "'IHT" -M N INW l"ftl"SS U'l'ICE TO CONT • • 
a-re octc • 1 IFC • <>· •THE:H278 
2N ~32N,911"Q('.ll:53.291,6 

3118 ire.( J HTUtlC)(l)-,) ) • 6 ,. .... 
4N l"l•<IHT ( llttC) ( 1>• :t > a5 
418 1'2e < JHT <lttC><l >• !t>> • 6 
42e OOTOl9'9 

421 "11'1 ••••••••• #IH Dfl\ll1 •••--•••••• 
4')7 • 
•M U"Hl• l illHJHZ•ll'INCIH3-lTMCHMl .. ,H2ril1HJ.e100SUlll2GOe1itt:TUll!H 

" " IFHl•lfl-lCN4 1 (1)•" ....,- ,00T0518 
591 T ... ( IHT ( ltH0<, >• 6h I ) • 6 
:518 FOlll!h.OTOl:511"Crt:54276, 17 
511 Cl.e 
:512 fl'OPJo4105 
Sil 1'11:ftfT" r JLUT l <Ol ,O)J" ~ JHl<l>1" t1" 1Hl (2>1" lr 1Kt( :II> 
515 0-0 • 11 
~ ND<TJ 

""' ..... 538 l'Olltl(d105 
,.. ,..IHT " r 1Ul"T l ( Ot ,0> 1 "...........- ,H 1 <t >1" .. ,HU2,," M"1H l (:I) 
545 o.o.1,fl'O<IE:5427 6, e 
558 HDCn 
'68 1-EXTI 
~ i,,o. t THtl'ON 
51'9 l'8•«F .. T8)/18l • 6 
srs .... <IHT<1'8-"'>> • 6 ........ 
~ Hh81H l <I)•" 
S'9 F(llltl-0105 
5" l,.,8 >SnHCHF8•8 
688 ~ o n· r 1Lll:l'T f (Ol ,O)J " -, "1Mt<l'8,8> 
~ IFl'8 ) 59THCNF .. 8 
6 18 O-O.l 1F0., 8 +1 
6... .... HEXTI 
'21 F8..F9-6 1 IFFIKITH0¥8 eSl 
~ IFH..:•I T....._. (2>•" ......,.. 1001"06'8 
630 T l•<lNT<ll'NO<,) • ~l> • I ) 'l!i 
"'8 l'"0111t..eros,PCrt:.,...27C,17 

""'o.• 

~Programccrds 
Fruit Machine Card 3 of 9 
8304FM319 
66'!1 FORJ •OTC>!i 
61'0 PRIHT" r ;L EFT• <c»: ,0); "IIHIIII I I Mall llllll " ;H • <2) 1 • tr ;H • C3) 
6ee 0-0 + 1 
6~ HEXTJ 
700 o.e 
710 FORK.OT05 
720 PRINT" r JLEFT• <D•,D>1" ll8UIII I MIII I II I" 1H•<2>1" U" 1H• <3 > 
730 0-0 + J 1 Ptlt(E:M276 , 0 
740 HEXTK 
~ HEXTJ 
r.5:li J FH2 • llHEN780 
7 60 Fl•C<F l +l l )/10) • 6 
770 Fla ClNT<Fl/6 )) • 15 
780 0•8 
785 H2 • 0 1HS (2)a" 
790 FORJ-eTO:,: 
79:li I FFl >:li9THEHF l •O 
800 PR IHT" r ;LEF U <D• ,O>;" II IIIIIMellNll lf' :WHll'l, I) 
~ J FFl ) :li9THEHf' l • O 
819 0-0+ l iFl • Fl• 1 
1129 NE><TI 
821 FhFl-6; IFFt<OTHCHFhS3 
B~ J FH3al THEJIH* C3>-" .....-r' 100 T084 0 
8 30 T2•C Jt H CRtC>CS'Hl5h 1> .. 6 
IMO FORI.OT0'51POI\.E:i4276, 17 ....... 
860 FORJ•O TOS 
81'0 PRJ I IT"•' ;LEFU<D•,O>J" IIUUl l ll ll8 1111111Ul81t t" 1H•C 3) 
eeo o.o . 11POKE54276,o 
990 NEXTJ 
900 o.e 
910 FORY•OT05 
~9 PRINT" i11"1LEf TH0 $ , 0 ) 1 " • .1.t.1.1: ................... "JH $ C3> 
930 0-D+I 
940 i'EXTK: 
9S0 HEXTI 
"S I FH3• 1 THCH980 
96 0 F2a (( F2+T2 )/ 10> • l5 
970 F2 •< lNT CF2/15) H6 
980 ... 
~ H3•0 , H. C3)•" 

PC'N APklL8.198,.l 

230 Lolld~k>wt..i3 

280 ""'°"-15poco • YES 
280 Set botdeir'blc:kQ,ound to ,... -,......,. Seled ...,,... token ~ '°' --420 

Slop ....... __ _ 

lnlD 
421 ---... N .. whNII hetd chK:11 Win, ram .. ........,. 
499 -·-500 -·--510-821 ~ 1 mowrnenl..,~ 

-·--·--""-13.,.,....,.... ... ...., 

" 
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THE HOME COMPUTER SPECIALISTS 

(:: commodore 
64 

64K£343.85 

48K 
£169.95 ORIC-1 
SHARP 

48KMZ·BOA 

II] II] (fJ MODEL B 32K £399 

L•'11• r•n11• ol ,,.rlph•r•I• add-on• •oltw•,.. 
a nd boolc• a/way• In •tock 

230 T tlWOf$ RIM Sod 
T1tworltl,St11thol 
Sl rttYffllNI 
111-3374317 

30St1HonRo,4 
ltlmont , S•ttH 
Su,reySMZIIS 
01-6422534 

~ Diskwise Ltd. 
~ Computer Centres 

SOUTH WEST & NORTH WEST 

Computer enthusiasts look no further 

WE STOCK THE FOLLOWING PRODUCTS: 

Orogoo32K .. . 
Oric48K ............. . 
COnvnodofe64 .......... . 
Newt><aln'A' .................... . 
Newbra1n 'AD' ................... . 

~~=~~".~".~~ti~".)_:::::·· 
ActSiriusl ............................................ . 
Mteroline80 Dot Matrix Printer ........... . 
Epson MX800ot Matrix Printer ....... . 
SmithCOronaOalsyWheel Printer .. 

........ £174 
.... £147 

........... £2911 

........... £234 
..... £260 
..... £234 
... £347 
£2395 

............. £220 
·················· £389 

......... £485 
... ANO LOTS MORE ... 
Aoovo prices plus VAT 

A large setecUon of Game, for the most popular 
computer• plu t Paper , Dltca Booka etc . 

We are bu alneH ayatema 1peclall1t1 and 
can provide softwar e tor moat eppUcaUon1 . 

STOCK POAT 
51-10 L.ow« Hll'91t1 
Stockport , Chffh lre 

T .. : 081477 5131 

PLYMOUTH 
DeptfOfd PlKe 

North Hiii, P tymouth 
Tel : 0752 217000 

PASCAL FOR THE 
ZX SPECTRUM 

HIIOh are pleated to .-.nounce the ~ltY of Hmoh Pnc.! 4 
for the 48K ZX SPECTRUM 

No longer do YoU ha,... to pul up with the slow e.11ec::ut10n spMd of 
BASIC prog,arns; HtlOh Pascal 4 producM programs thllt Nn 
between 40 and 100 lyes 100!1 tlfflfll last., thar1 the ~,valent 
programs wntten in ZX SPECTRUM BASIC. For exampa., a 
progrllffl to son • 100 9'ernent erray of r,umberl into ascending 
ordel' t•k• 60 MCOndl in BASIC, while HP4 p,oduca • p,ogrllffl 
which don the ..,,... thing in O 8 seconds! 

N(Y,N YoU and 'f'O'H children can iNtn to progrllffl 11'1 en efficient 
and struc tured way by using Pase.I, the favoured i.t,guage in 

act'IOOtl and Urwfnltllta 

N<:YW YoU can wnte i;,arnM programs etc. wtwch run H f.at Hy(IU 
nMd thlirn to without hllvlng 10 r-art to •uembktr or ll'IKtMne .-
NOW y(IU c-, use • II~ which requw• ffllnlfNI re-lNmlng 
when YoU rnc>Ye from 'fOUf SPECTRUM to another computtf. 
HISOft Pateal 4 hN .. the enent.t fM turtl of Stan<Wd Pascal H 
et.tailed in tht Pase.I UMf Mlnual and Report - by Kathleen 
-*""" and Nik'-'4 Wrll. tha "*' who ~ Pucat 
H110ft Pascal 4 it • p,o lff$!0NI petet: of sottwar• dNignad by a 

=~;9t::'=tt:-:ib6e~...:.!~:="­
~·:.tt:::~-::!~~~~'=T~~:~ 
INCREDIBLE price of 

ONLY £25 INCLUSIVE 
Wr,te for more details TODAY to: 

!ii.!!~! 
~ SWlNDOll 
SJl3.U 

Tel. 107931 26116 IAn 1weri ng m echinel 

Unuc'a ZX Con,pr,ion ....._ hN ~ exceMeflt P"'N ,............: 
" Far •ncl SWflY the best" - Your Computw 

ThouQhduly wrinen . detailed and iluatr•ted with me,aningtul 
progr.,.... . ., outstandingly UNful'' - EZUG 
'TM ~trum <Jafflff eomp.nlon ' ii; the lli.1 addition to tha 
..,_ and ii; aimed •t the 1iJarnM JM.,.... and p,ograrnmlf alike. 
Twanry-ori. gtnws dNigned mpec;:ff'aly for the ZX Spectrum are 
indudtd, with dNr n1NCtiona on entry and pl9y. bch p,og,-m 
Is aaollr.ad fuly with complste CMtail on how it ii; dNigned and 
written . Introductory chlipmfS ahow how to Nt up end UN tha 
SPt<,ttvm •nd how to CINte your °"""" glfflN. Ute!' MCtionl 
co... nv!N* g,,mN, wont ~. bcwrd ~. limu•tion 

=~1(:41"'~:::.~ 

IHNOton11 UZ>C 

you IIWnt to~ .,.our 
zx Spectrum and INm 
itlNCl'•ts •tthe MIM 

tkN lhwt thil. tha 
bodt for y0ut 

lobMaincltf"itCO­
a;tho, ol 'T"9 ZXIO 

~'Mdw.ithar 
c,1,-,.,.zx,1 

~.Heil, 
s.-uc: ..... ., ~-~·I T""'°'~· IIOldl .,. MSc 09glW In 

tomp.iw Scwa, ...i 
. .~oth 

8ri11111Cofflou• -The 5PKtNm 0.mN 
eom,p.nk>n ii: •vailal:* 
fromgoodboolr. ahopl;, 

or Nnd £5.16 to : 

l'wt..,.ilfrw....,,..,IIWVK -
HOCtf,;,,E,,.,,,.,,,a,oovtJodlll~ 

l'C' APM.ll 8.l'Jit0 



Fruit Machine Card 4 of 9 
8304FM4'9 

"9 F(IIIU.eTOS 
9'5 IFF2:·:S,11€HF2-8 
IW 1'11:l11T·r1LCl"Tf ( Ctt ,O>,· ,, , .............. " ... .. ,w• <F2 ,2) 
1805 J FF2>:S,Tl-€tF2-9 
uue o.o.11,2.1t2.1 
1eae ,axu 
1821 F2J2-6,o.8, ll'"F2<eTHEtF2·53 
1922 OOSl.91~ 
1838 UTURH 
16'10 ftl:N •• • •••• 5" J H f'IH I SHCO •••• • • • • • 
198e OCTCl 1I FC I ()• •THEH27e 

19'0 PRINT" 7T~ HHIHl! ;I r 
I IN FOIU-8TOS 
11 1 8 tl>RIHT" l.ll.llU.ttla 1atua1 laRUIJ lAllllJ r 
1128 HEXTI 
II.le 1'11:IHT"......UU F 
t 148 f'fltlHT " "'"8 MIMHNll • :Rt:OI TS•" ,c,·~ 
11~ ll"ttlHT" oznncrttD lll #P W!tl + tlltMIHllll l lllltlll ltl.l HE+1:" 
11 '8 0 .. 
1165 IF"F8-69THCMF'8.«I 
11?e Fc»1.eros 
1189 PRIHrr ,u;F Tl ((l l , O)J" .........., ,W f (F8, 8 ) ,o.o .1 1F8Je.1 
11'6 HlXTI 
12ee D-e1Fe-F~,1,..Fe<enc1•e--5~ 
1285 IFF19'8THl:t-Ft.e 
121e ,-o,u-eTos 
12~ "IHT "r,u :FTt (O J,D )J" tlNIIIIUllllllt r' ,Wl (Fl, I ) 1D-O•l 1Fl•Fl •I 
123'9 HV<TI 
1 2"8 O.liFl•l'"I-C11FF 1 (9THDF l •:S'.I 
12 " -5 1Ff'2""8 THV*"2•8 
I~ l"ORJdTO!I 
126e ~IH T" r JLCFT t (D l ,O)J" tt ... ,, ................. .. ,w.. ( f'2,2 > 10-o.11f'2J2•1 
1278 HUCTt 
1298 0-81f'2-f'2--C I lf'f'2 ..:8THCHIF2·53100SU8l2000 
17" R£,t •• •• •• • IOll:T OUT •••• ••• •+••••• ~- I 18 1~ Pfl1Hf- ....,....,.ttr'!I11·&zeM?:Mt lltll l#'lltC SS ~ TO COHT1S TO STOP . ~ 
181C l"fll HT· lt.UaUIU ,.,. TO SEE: nc WIN LINES . ~ 
1817 Pfl!INT· s,...,..,,,,..,, HIH H l l;I F 
1818 ll"C.eTl-€Hll1N 

Fruit Machine Card 5 of 9 
8304FMS.'9 
l'J28 G£TC f 
19~ IFl« t •• "THl:Nt t a • " 1HCl 1o"' 

1838 lftC l •" ll" lJ«tMal dlOSt•t5 
I ... IFC t a••ntCHlll29 
18 4 5 IFC f •"S"1HCIQNl8 
l«lo8 OOTOIU7 
1868 IK:,t. ',' ~,,,,.,,..,,,,,.,, ~,, 
1'88 .,TOP 
,,,. "(W[,.,..1,17 •l"OKl:5-4.?7,.8 1!"0<[54.?$ll,81l"Ot'[5421'8,8 

19'e005'.91~ 
,,.. c-1e,~1~ 1 .. ,"2-e,re-e,11 .. ,T2 .. 1Aooe1Nt<, , •• 
1"'5 HH3)•" " 1Hl•81Hl .. 1H:1-e 
1"9 D1l•" ffl9lff UreM '«r 1l'lltt •" WMNIINHIHIH•llllU>,t_.... 

ae.N:t'-""'4 
~tl'(Jl. uuu• .......... • •• •• • • • = :=:;:::::.: ..... r .· ~-·r ." M 

••CJ1111r111·..-~ •.1t•r . ~ r ~- """•r .•• 
=::t: !':',,..,,~Nl..L••••••• .. o _CJllll,,.·.:i .. · .:i r• · .,. ==~,.: ...... ~ ...... = :::~ ..... ~·::; .:.:~.~.-
~ ~{~2~.:~::::;·~ -• r ,• a '"'" r.·• -• r 

-DIIIHl" U r .· u~ m r .•u • .m - ur .· u - ~ur 
;:: ::t:::i.~ ... ~11!' . ... .. --
~·· Dlllfl'l"J ·.· J .... ·.·:.i. =:!: : ..... ~ ..... . 
,...D111r1t·u r .· u ~ .· u • J,1t1r• ur ,· u -....... u r = :,."\~.! .... ! ... ~~ ...... :'!:. = :;=::.i - ~ -- :.i .... ·.·:, • • ·.· :, , ... -.· :, ....... 
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MAKE MONEY 
FROM YOUR HOBBY 

TOP ROYALTIES PAID 
FOR SPECTRUM AND 

ZX81 SOFTWARE 

ORIGINAL GAMES EDUCATIONAL AND 
BUSINESS PROGRAMS WANTED 

SEND TO OR PHONE 

GALAXY SOFTWARE 
62A WEST STREET 

HARWICH 
ESSEX 

HARWICH 52446 

'l'ECIINEG (E;\T 
t"llfYD ~ 
'fE(llNHli I .. TD 

SPECIAL OFFER 

FOR MARCH & APRIL ONLY 

SeikoshaGP80 £170+ Carr .£5 ....................................... 
BBC Micro Model 'A' £261.30 Carr. £3 
BBC Micro Model 'B' £348.26 Carr. £3 
BBC 16K RAM Upgrade £25 + p&p £1 
BBC Printer interlace £10 + p&p £1 
Acom System 3 with 
32K Memory £1,400 Carr . £10 
Zenith 2100 16 bit 
System from £2,072 Carr. £12 
Zenith 12"GreenScr een Monitor £69 + Carr. £5 

ALL PRICES EXCLUDE VAT 
We are the Acorn Econet speci alist. 

leJdiJ:i0 di~~t!~iar~t~m. 
Coach House, Kelsterton Road, Flint 

Clwyd 
Tel: OE ES IDE 810518 

THE ONLY ORGAN/SA TION TO ACT SOLEL Y ON BEHALF OF 
ALL MICR O-COMPUTER USERS 

THE ASSOCIATION OF MICRO-COMPUTER USERS 
A NON-PROFIT MAKING ORGANISATION 

GET THE STRENGTH OF THE AMU WORKING FOR YOU 
GUARANTEED LOWEST U.K. PRICES FOR COMPREHENSIVE FREE SERVICES COVERING 
HARDWARE SOFTWARE ADVICE ANO TAOUBlESHOOTING 
SOFTWARE HARDWARE ADVICE ANO FEASIBILITY 
SUPPLIES GENERAL PROBLEM SOL YING 
MAINTENANCE ARBITRATION FOR RETAIL GRIEVANCES 
INSURANCE MEMBERS' EQUIPMENT-FOR-SALE REGISTER 

PLUS BULK PURCHASING POWER FOR MEMBERS ' VOLUME NEEDS 
YOU CAN BE A SHAREHOLDER IN A POWERFUL ORGANISATION 

AND HELP TO INFLUENCE THE MICRO-USERS' ENVIRONMENT 

THERE ARE THREE LEVELS OF MEMBE RSHIP 
LEVEL ONE: HOME USERS . SUBSCRIPTION £25 00 INCLUSIVE OF All FEES 
LEVEL TWO: BUSINESS USERS. SUBSC RIPTION t37 50 INCLUSIVE OF ALL FEES 
LEVEL THREE: EDUCATIONAL US ERS. SUBSCRI PTION £39 50 INCLUSIVE Of ALL FEES 

~~~~=~=~~~~=~~~~ tt;'~r=~°':'::: 
To: THE ASSOCIATION OF MICROCOMPUTER USERS, P.O Box 54, Wore.stet , WR2 60A. Tel: (0905) 640400 
I enc1oM my ~ 'P .O. to,£ ............... snd sppty for full rMmbership st i.v.l .. 

NAME ..................... , ..... , .. 
ADOflESS ....................................... H ............ ... - .. . 

POSTCODE ... TELEPHONE 
EOUIPMENTUSED ......... . 

NOTE PI..EASERECORDYOURCHEOUE,'PO NUMBER ONI..YCVRRENTMICROCOMPVTERIJS.ERSAREELIGIBLE 
MEMBERS OF BRITISH FORCES OVERSEAS M"LCOME 

P(', APRIL8.19'U 



Tunesmith Card 1 of 2 
8304Tl/2 

This short program •llowstheUMflOtyptiin• tune using0-9.·.• IO represen1 notesC IOB indlJding 
shafps,andalsousethespecial90Undfunctions,othat1tcanbeplaytdb.ckafteroctave~ 

4000 REM " •~ • ••"~••••••~ • 
401 0 F<EH • • ORIC ORGAN -.o 

40 20 REH • ••••• •• ••• • • • •• 
4 0'!.0 DIM N(99) 
4040 OP$ • "C C£.D D£E F F£G G£A I\CB ZA BA P I SH 

40 50 IN• 7 : PAPER 4 

406V CLS 
4070 PLOT 11,1,"0RIC ORGAN" 
4080 PL OT 14,3. "AND" 

4090 PLOT 11.5," TUNE SHIIH " 
4100 PLO T 6 , 7,"A LL VDU HA VE TO 00 I S" 

411 0 PLOT 6 , 8," TYPE. .lN voun TUNE USING 
41 20 PLOT 1.11 , " l: C 2 : C£ .3 10 410( "5:E. 6 :F " 
4 1 --0:0 PLO r 

4140 PLOT 
41~0 PLO T 
41 6( 1 PLOl 
41 lu ~LOl 
41 8U PLOT 

4190 PL OT 

1,t '3," 7 :F£ 8 : G 9 :Gi O:A : Af. • :Et " 
1. 15, "SPACE: BREATH." 
1, 1 7 , " E.ACH NOTE/BREAT H IS 1 QUAVER IN LENGTH" 
1 1 19, "I HUS CROTCH ET lS 2 NO TES , HINJH IS 4," 
1,21,"~E MI- -B FHEVE I S 8 . bPE.C lAL SOUN DS Z1ZAP" 
1,4!3, "0: 1:!ANG P : P ING S 1SHOT, E.1E.NO OF INPUT" 
1~2~."PRESB SPAC E.. TO S IA F<T, £ TO END PROGRAM" 

4 200 GET A ._: CLS : IF A .. • "l" THEN END 

4 20 :; IF A1• < " " 1 HlN UOTO 4060 

4 .! 10 FOi< t • 0 TO 991 N(C) 0: NE.X l C 

Tunesmith Card 2 of 2 
8304T2,'2 
c.;:.'\_t C • 01 PRINT ·n•.._ lbi I I 
4:l"'O GEi A •1 A • VAi. tA • t-l 
4~40 H A1" • • 11• THLN A • ., 
4 .. '5u If At. • " " TH£ N A • ,.., 

4..!o('I If A't, • "•" T"*- N A • 11 
4..''IJ I f A • • " " THl_N A • lb 

<l..'80 U- At, • "I " THEN A • I.: 
<1,.W I f A• • " ll " T'*. N A• I "\ 
4"'"'4.• If A• • p• THEN A• 14 
4 ,ll' IF At. "5 " lt*; N A • IS 
4 .,.., IF At, " l " THLN Htl,;.1 • -,.,, OOTU '5,o,0.l 

4 ~o If A O ()tj A lo lltEN WTO 42 . .., 
A • .•1 1 H<INT Nil>" (1P t, 0 J l, ~tl 

4:S.:,•I NU.:) • A1 C • (. + I 
4 '.t,u H- l: • 11 ... , TH£N OOTO " .U.,U 
• ,., 0010 4.:"'.11) 
5-loo>O CLS1 f1UNI "IHfCI OC l Avt; I 10 711 • 

'5<.11~ OCT At,1 l<•VAt.lA 1"1 11 JI A• • • E_• THILH BCIIU '4%•1 

~,._;., 1, ll 'V Ok"' h THl.N OOTU ~I 

:,,._,40 PHH H I I l<INI " HI_Rl Wl GO' " 
'',(¥',O OA • l o 
~ IOA C • o 10 •r> 
'5<.•70' If. NI(;) • ~ fttl N f'LAY 0,0 0 •, U r C • 'Ni t.,OT Q ~lbl., 
~VI ~ • NCCl • .'<11 f'f< I N I NI0• 10f-" t. . l k . :lll " • 1 
•,011-, H- NU:1 UA !HEN OA "' NC(.11 f'f<I NT • 1•1 

~)V,, If NICI • 16. IU(N GUIO !.IM.1 
..-,1..,._, IJ- NICI • I ..' Tlll.N ZPl'r UO TU :)IW 

~110 H Hl(.J • l"J 11-11.:N E 1Cf'1..00C1 OOTO =>lhO 
:)t.:,, If tlCCI • 1'4 TUEN PING 1 DOTO !516-0 

~· >~ IF NCCI • I~ nttN Ul()Ol 1 0010 :iu,u 
:,.15'.• NI.Jf;IC 1 0 (• ,N !(HI . ~ 

:,100 Wllll I~· 

!519" PR INl1 Pf<INT ''ANY llY 10 "-ERUN~, OCI A• 1 00 10 ~ 

PC, AP RIL8 19'1.J 

Orie 1 
Orie Blale 
Alqino: UIK ---­=r-= .... -

4030 

4040 .... .... 

4210 

.... 
4330 -4380 .... 
4310 
!IOOO 
5010 

5020 
5000 

Noeearr-,-upl0100"'*9 SO!ng-lO-­--.. -c....-

.... ___ _ 
==--_ .. _ _ .. _. __ ..,1 
UffllM 100 ...... --Cloor_ . __ ...... ..,_ ... __ 
oc:tlw'IIIO-~ ...... ... 
..... be .... ---. .... 

__ .. __ 
5060 °"---­..., ~-5070 lnolellN._. ....... 
5080 Pml .. "* 
SOii ,no1_....., ........ 

-o, ·:· ..., -5100-5130=~- .... 

5150 
5190 
5110 
5190 

...., .. _ ------..... ---m= ............. _..,.,.__,.,. 
.. 



.. 

ZX81 SOFTWARE VIC20 
VIC 20 UNEXPANDED 

MUSIC TUTOR Enllr ..... in mullctil nocatlOn, aaw t,em, on 
tlpt ll'ldrep&eyt,iped... ...... C7.tt 

ELEPHAHT GAME CM )'OU Nellpl? SDI lk» ....._ ..t up IO -- __ ..... 
VIC20 + 16KRAM 

MUSIC TVTI)A OE.LUXE Ful ITIU9ic:ail ~- Ano ci9plays 
notNN hy .. ti.lr,g~ ta.It 

VIC 20 + 16K RAM ZX81 + 16K RAM 

DtGGLES KJTCHEH Eld! 'IObne c:on&alnS IA)fOX 50 P91QN .. ...,..._ 
VOl. 1 Worldwide l'IJOIC)N 

VOl 2 Eu,opNn l'IJOIPN 
VOl. 3 Everyd9y tamly mN11 

ZX81 + 16K 

... u .11 
CA.tt 
CA.tt 

DtGGLES W1NE CELLAR UC 'fOAJI oompcAe, d"IOON a 'Mnt 
kw)'OUlnr"81)()1'1NIOalewllfflPlt~ t4.tt 

ALL PRICES INCLUDE P&P I VAT 

MICRO COMPUTER 
SOFTWARE 

UnH 06, Pear lnduttr11I Estate, Slockport Road, 
LowerBredbury, Sloclq)ort SK& 211P. Tel: 061~94 2441 

BASIC COMPUTING 

• Come and lffffl bftlc W!fh the help Of our up to 111e minute 
Vldeo·a+oed trainmg courlSft 

• Ou, OOl,l(se, run CMtf , weeks end con11st ol tour ttvee-houf 

• OU, WPOM: Oeligned lflww,g room Ms the llllest llJCtlO.Vl:S..., 
aids IO make lea,l"lllng Bas.c: H MSy H ABC 

• Pler«y Of h.ands--on 9 llet'Clset induded encl ~I corn· 
puters pro\lldeo - or you may bong ycu own II you wish 

• Workingsl'wlls? OonlVW'Orry Wedrunourcoursesto l1hn 
Wllh 'fOIJI' ip9re 1ime 

• Our course lee is ONr t2500 so donl delay - EivOI TOd9y 

• Wnle Of phone '°' YOUR Enrolmel'lt Form 

WE STOCK DRAGON 32K, ZX81, 
KEYBOARDS, RAM PACKS, ADD· 
ONS, BOOKS, PLENTY OF SOFT· 
WARE ANO MUCH MUCH MORE .... 

MICRO VIDEO STUDIOS 
17 TURK STREET 
ALTON HANTS 

Tel : (0420) 82055 

If sma ATARI-SIN C LAIR 
CREATtvtsK>N, VE:CTRVI 
COMMODORE VK: . .. 
COMf'uT E RS. 

PCN APRIL8,198J 



~ Progtancards 

Array editor Card 1 of 1 
8304SUbAE 

This Mt o4 routines provides gene,•I upkeepeng !or an array AS. The program 'Ml inMrt new 
elementl , deltt• etements and search lor pastic;:ul.aJ e4ementJI 

27e MN Arr•v ec11tcr ,.. ..... 
:Z.. l'IC" l n•-t•, d • l•t .. - •• .,.,::-., •1-t• ;: =~ o t the flrrey Ill • 

3~ M" U..• t .... err•y A• (C,NI 
,~ IIIC" c •• t,... col- to •cc:•••· N 1s tr ,e c,....r_t ••-t :14• !IC" A• cc.•1 c°"t.an• tM ...___ of •1-t• 1n coh--. c 
3~ 111:CN tn. rou.ttnes "••• .-, - NI ,... ... 
:S7eMN ••• Dl:Lllfl! ••• 
,.,. Ml'I P••• Asc,.c,,..-•-'- t o d•l•t• ,~ ... 
4" ,_. • \Ml..lllil S CC,.))o II< N. ~ N - Tlt£1'1 l'lJlt NI-N ra __ ,, A • 1C,Nt)..ri s 1c , 

NI• I I 1HE:•r NI o olilt. t C,t )•S ffll s o .. - 1, ,MTUN,i 
4tt '°"Un "MLl[tf: OUT OF fllN«ll:" oN:flJRH .,. ... 
• ,. "'" • •• lllftll:fllt ••• 
:: ::: P••• ,... ,1.C,""'P01nt to ln-t, • • •• t rtA9 lg ,n..,..t 

... -Hl S IC,elt, II'" N t ,WON·- , ...,.. FDfll N I - TON S l l[~ - lo AS IC ,Nl•H 
•A l (C,Ntl1Mf: XI Nl,A S ( C,Nl•l • •A• tC,t>•ITl't s 1,-. ,1 ,,fll: r UN,1 

4 N "91 11111 ' IH9Ull OUI 0, fl:IIIHOC'1Ml~ 
4 .. 111'.N 
:MMt MN • •• l'"IMO • •• 
~1tl'ICNo••• A• 11,c . s • •••-1.tol- f or 
~~ II;[" ,..'-.,..."• .......,_ -· •1-t h.-st occ...,.• ar ,.._ , 1f not f....t .,. ... 
~· M-1 
15~ i, ••cc,H1 • ~ · """'° N •YM.Cll • cc.•n t HOI ···•0 1,IIIO TO ~ 
~ .:r~lill..CA • cc,•11 THl[N ...... I 

~Plogtamcanls 

Line editor Card 1 of 1 
830-4LE 

This program demonstr•tes aome of lhe lutur•• of lhll arrayedltot routlnet.11 it• simple line editor 
and usetonty onelst (C• 1) wtttw, AS{) 

1e Ml'I Lin• N,t.,.. 
;! ::: • .,_.t,.•tlon o f tr.e .,.,. • ., Nat-

" DIM • • n.1 .. 1,c-1 
se CLSoil•11u,..r -~s t .-•Hon 1,,.. N1tar • 
toe 1'111INT 1- I NT •rr,1• Is• sll,pl • line Nltg,- to 9how tl\e u se Of tM .,. ,-• y N I 

tor-, Jt..:c9'1 t • tr.•foll-t n9 c-•,...,.,.e r,1 ••--• ·" 
7tl '11t1NT 1 '11t 1NT ·c .. , . ... teoct I n _.,...,,.,uNT "L lis t t ... t In -

y"1'1'tlNT "lln 9Cht ltn• n•1l'flt !N T " I n lns..-t t••t. fr- I t ,.. n • 
N -INT " Dn 0.l•t• l1n e •n" 1'1'tlNl "S .. .,. .. ,. an.cl .-199l.ce•1'1'tlNT •o 

.,at• 
,.. 1'1111Nlo"11111Ml" To .C,d ,,_ 1t .... to tM t .,.t, 11'1..- t. .,eyon o the hl.,...t lln• n 

......... To f1n1sh •OG1"9 ,,_ ltn••· Pf"•s• JU Sl ... . t ........ 
IM '1'11Nll"11111MT 
11e I..Ul "C-and C,L,IE,I . D,S,D • , 11• 
1~11"111 • · ·· l"4CNO. 

1,e -e ,11" L0.111 • 1 , 1 ,.._,,. 111--. cM1o• c•• ,2 >1 1•• A•,1:,:t • c• • ,11 
15'9 ur As •·o• THOI CLi111EM> 
... , .. A• -·c· T"4CN A• t c, •··· · · 

l7e I I" A• •"L" ANO Wi1LIA• cc,e 1•~ TMl(H 1'1111MT 1 1"()111 I• I TO Wi1L111• 11 , e11 1"1IIIINT I 
•• ·,111. 1c,n,..: 1, lo"1111Uft10DTO 11• 

IN 11" A• •"IE" AM> N•e THUf l'fltll'fl "[nter n- to ~t far 11 ... • 1N1 • " loll,PIJT A• lC. 
Nl180TO !le 

I ... II" A• · · o· THOI toel..ll 400 1CIIOTO 11e 
lM It' • • •"I" 111HO N ,,O THl:N -INT NI" lo l..UJ u ,h1lt' S • (>" " JHl[N 90ll.)9 4 .. 1N 

-·1100,0 ~ 

21• II" • • •s· rHCN 11• 
~ INrUT " ,t9PI.C:e -•t " ,& • 
23't...,..s,i,e 
24e II",._ . , TH[N l'fltlNl MOt f Ound" ollOTO lltl 
~ INrUT • ...,,.t .,,tt, " ,S • 
2 .. A • 1C,Nl•& • 1110TO lltl 

PC'I APRILS.1983 

.. __ __ ........ c. 

-Tolllfdt"°"'•..-- ........ ==-..:.:.:::. ::"' ... "': ~ 
........ .,, ...... occ:uff'lfW»lof• --.. 

..... .... 
=== 
110Ftlldl......... . •• ,r. .......... -- ........ -IIO .. Nlll•--t•CMI-===-=~ .. -" 1791111-.... _ ==.:::::.-.._ .. __ -=:t:..":..o:=1.:.:::-..:= -.. 
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O ubncl keeps you 1n 1oueh ~·11h !he microcosm of personal 
computcr en1husiasts1hroug.hout lhe UK. It 1sd 1nded mto two 
sec11ons- O ubs and User Groups. 

Each wee k ~ e hst club-'l alphabct 1cally by co unl) and user 
groups alphabet ically by specia h1y, CO\ e ring abou t two lcners 
ohh c alpha bet each week. 

Entr ies include up-tCKlale mforma t1on as far as possible. a nd 

CLUBS 
cuvnAND 
Stidd.- Amaieur Computer Oub 
meeu at S1ocl1on YMCA e,ery 
Monda) at 7pm. mccll np: 20p.10 
be re\"K'llfcd 

Genera l tails. bastoC 
pmg nimm 1ng rounc. lOfflC 

dcmonstrallons and bu1khng up 
daubanl of curre n1 machm« 

Con tact P J Chc;;h,re 11 60 Cro fl 
Road. Eag lnchf k . 
S1ocl 1on-on·Tccs. Clc\cland 
TS160 DY 

CORNWAU 
~..._ Amalc urOub­
Compu tmg S«:11on 

Con1ac1 Bob Reas.on at 2-' 
Mochcll Road. Cambo rnc, 
Cornv.all 
c.wwalArN Compu1crOub 

Con tact M F Gro,·e a 1 35 
Cause v.a) Ik ard. Pe nzance 
SI Anl• Computu Oub a nd 
Compu tcrTo v,n mce1sa 1 ECIP 
Labs, Pcn pcv.an Rood.St Auste ll. 
for1n11-tu l) on Monda)" at 7.J()pm 

Infor mal mcc11ng-tn(: mbcrs 
dcmonsira te o,ion machmcs 

ContKt NG 0 .;1) at 2 C1kn<blc 
Close, St Aui;tell. Cornv.all Pl.25 
JDD 

DERBY 
m.... ComputerOub 

Contact John Oca rn, 2 Spmnc ,-

C1ost, Glo!.sop. Ocrb)'!>h1re 
Dwt, MtoCro Soac1y meets at 
U 1tko1,er Ch ur<:h l lall. Shc-pcrd 
S1rcc1.one\el'} otht r Thund.ai) a1 
7pm 

An nu;al ,ubs £.S. £2.SOchddren. 
£1.50 for fam1hes. 50p entrance 
non-members 

Contact Mile Riordan , 
0332·769,UO 

DM)N 
hilWIDWrkt CompumOub 
meets al E1e1u School. 
Ma1dalcnc Road. E1e1c r, on the 
iCCOAd and fourt h Tuesday C\ cry 
mon,h 

A nnual subs £7.50 adul t'§, £1.00 
for '§ludcnb TcchnK'al hbrary 

Con 1.Kt Ian ll od~'iOfl. 21 Dean 
Street, Exe1er. 0392-50812 
tut. I DWrkt Amateu r 
Compu1er Oub m«t.s $CCOnd 
Tucsd.1y C\·cry month 

Annual wbs £1.50 
Con 1ac1 Doug Baits. Fortescuc 

llaust:. S1ol c Cannon, Euler 
Spcaa hst mce11n11 on 
third .1nd fourlh Tuesday 
,..., U1ers Compu te r O ub mttl'i 
a l Dc\Oft Comput er Service,. 96 
Dar1mou1h Road. Pa1an1on on 
Mond.1ys fortmi htly 

Annual sub$. £1.00 JUn10rs, 
£.S.OOadu/ts, mcelmp20p. 
ch ildren v.elrornc T«hmal 
hbral)aHulablc 

Con1ac1 J D Pu lcr, --
PCN Da telines keeps )OU in touch with up-cominge\e nts. Make 
sure you e nter the m 10 your d 1ary. 

Org anise rs who ~ ould like deta ils of coming e"enb include d 10 

UK EVENTS 

grouporg.an1scrsshou ld let us know of any changes. parti cular ly 
a mo, c 10 a new address 

Ju st starte d }OUrown club1 Drop usa hnea nd v.'e 'II sp read the 
wo rd . Wnt e to: O ubne t. Perso nal Comput er Ne ws. 62 Oxford 
Street. Londo n WIA 211G, 

De1a1\s or the clubs arc based on the A mateur Comput er 
O ub's hst mg.. 

USER GROUPS 
c:....-.lonlCPUC 
ICPIJC.......,. annualwbi£7.50 

Tcc:hmcal adVlCC, ncv.·s&cncr 
and d,5oCOUnlKrvlCC5 

Contact Bob Wood, 13 Word 
G ree n. Barnsley. Soul h 
Yor l shu c.1cL0226-,8..'i()84 
ICP\JC._..Mm mce 1s11 
Charles Dan n n School, B1uin 
IMI Ubra11·. on hollda)'fa nd thud 
and fourth Thursday or c,·ery 
month II 7.JOpm 

Annu.al wb!i £5 
Con1act Jack Cohe n , JO 

8rancas1cr Road. Ne,.,.bury Park, 
llford. Cs.scx. tcl . 01.m 1229 
ICPIJCSE.~ mcc1sa1 
The Physecs uh. Canterbury 
Un1,·em1y. on 1he firs1 TucS(b) 
aOO Wcdnclday of t\'ery month 

Annual subs £1 adults, £3 SO 
1umon 

Contact R M05Clcy. 
Ros,cmount, Romney 11111, 
Matds1onc, tel 0622-37MJ 
ICt'UG c.w.t,y mee ts at Stoke 
Par l School & Cou nty Conese 11 
7-l~on fourth Wedncidayol 
each month except Ju ly. A11gu11 
and Dcttmbc r 

Annual sub$: £2.50. lnfonna l 
mceung rcw all u'iCn of 
Commodore machmes Ad\ ice 
and sof1v.are cxchan~ 

Contact Will L1&ht 11 22 
I nd Road. SI cc::halc. 

Co,,en1ry. w a,...toCkslure 
~ Na.I K:PUC mcclS 
11 u. .. --son School. Burnley at 7pm 
scwnd Monday or 1he mon1h. 
sor1ware. Thi rd Mondayol1hc 
mont h. hard,.,.·arc: 

Contact Jim Coallh s at 20 
Worceste r Road. Newton Hall 
Es ta le. Durha m 
K:PUCDrtM, ThtSclubdocsn't 
meet 111hc moment llw: rc tS .11 

so(t ware hbrary 
Con tact &mon Km,·eton on 

097-086:lOJ 
ICl1JC ........ mcclS at Gra nge 
Rc:mc:d1al Centre. Wood man 
Path , ll a1nault 

Contac1 C.rol Ta)kn. IOI 
Cou n lands A,·e nuc, CranbJOol, 
llford, Ew::c 
ICl'UCi Clacow con1act Dr J im 
MacBra)"nt. 27 Datdm)re 
Cr escent , Ne,.,.lon Mean ~. 

~..;!. ~~ ~1m 
MacBniync. 27 Datdmyre 
Cre.sctnl, Ne,.,.,on Mearns. 
G lasgow. tel: 04 1-6395696 
ICPIJC GINcnt« I.,... Arca. 
mec1s at 23Shcppard Leaze. 
Wotton-undcr·E dJC, Glouccs1er, 
on lhclas1 Fridayo(C\crymonth 
ICPIJC .......... mccis a 170 
Rc:admg Road. Farnborough. on 
the lh1rd Wc:dnc,day ol every ...... 

Con tact Ron Ckcrc. 109 Yor lt 
Ro.aid. Farnborou gh. Ha ms. tel· 
m2.s,am1 

PCN Da telines sho uld send the inrormation at leas t one mon lh 
before lhe e\ent. Wn te 10 PCN Date lines. Personal Co mputer 
Ne ws,62 Oxford S1ree1. Lo ndon WIA 2110. 

, .... - ·- -Enginccnn 1 So(tv.are E.xh1bl1ton 
Computer Technology C1th1b1IK>ft 

Compu ter Ope n Day C:ch1bt1ton 

4!h London Com pute r Fair 
Manch« 1c:r I fomc Compute r Shov.· 
il P 1(0) U!,Cn c -h 1bt11on A. 
ConkrefK'C 

Apnl 11-13 
Arn11,.1ti 

Arn l 1 .. 

Arnl 1-'-16 
Arnl21-2J 
Arnl26-~ 

Computc:rTradcShov. Arnl1~ZK 

Midland Compu ter Show Apnl ZM· ."1 
RIBA Comput er Conference & Ma\. 10· 12 
Exh1bt11on 83 

OVERSEAS EVENTS 
..... -
Compu tc nsed Office Equ1pmcnl April ~-7 
Exh1bttion 
lnlernallonal Compu ter. Com puter Aprll 14-~ 
& Robot C:chtbtlN>n 
lnformauon Manaacmcn t Ex.h1bmon Apnl 26-28 
& Confe rence 
Compcc Eu rope fah 1b1tl0fl \1a\ .\-~ 
Na ,.onal Compute r Conference & \11) \~!~ 
fuh1 bt tl0fl 

n 

lmpcnal College. London Compu1auon1.I Mcchama. Cc:nue.0421-29,221 
R«rt.UIOn Centre, , cv.1on A)c hffe. Jan II untie\. ~JJl'r1elJ Dli;trK'I Counci l . 
Co Durham Srcnn~ moor k ltilM 
Midland l loiel. Manchnlc r lvm K.1mm1,l1. C01.KhmcadCommuntea1ll(lt'IS 

01:r~ 1102 
Centr al l lall, \\ c~tmm~1cr, London Sue ~hnm ng. ALCL. 01,2269874 
Midland ll otc:I. Manchester Peter Frccbre)·, ASP fah1b111orn, 01-437 1002 
ll u1hruv. l' ,;nt.i llotcl. London Confercn,,-.: Sc.:f\11..~,. Ol·~K-1 -'226 

WemMe) Coofcrcnce("cntr<. JohnC(,k. lPC Eid11bt1ion~.OI-Ml &MO 
\\ emlllc) 
Bmgk:) ll all. Birmmgham Ro) Br.111. IP<' hh1ti111om. Ol+!l t,111).MI 
Bloom~ ' ) Crci;t l lotel. London Joe llun1m1, RIB!\ Scf\11.'C\ Ltd. 01-6378991 

·- -O' fb rc: faposi tion Centre:. C•hn.:rs E"<po51llon Group. O,lJ<.J.JSOSS 
Roscmon1. llhnots. USA 
Seoul, Korea K<•rca [C\,nomtc: D.uh. -'-41 (hun1rimdong, 

Chun,:·ltu.Scool ltlt) 
McCormlC'k Place, Cha.go, USA Ton) Ma)'. C1app &. Pollak. Cm-.\1" 3.384 

Centre Rogicr . Bru,.•,cl\ Tra..:9 Cannon , I PC' Eth 1bmon~.Ol-t,.ll IKl4l) 
Anaheim. USA Amcr11..·an rcderatl(lt'I of Information Pnxt"i~nj 

~1et1c\. 11\I~ IIJ L)nnS1rciet.Arhna100. VA 
22209 

,c, APR IL8.19tU 



FIND YOUR WAY THROUGH 

The Computer Jungle 
TIES Computer College runs full day, two-day and one-week business courses 
designed especially to help the beginner or those wishing to choose computer 
programs for their particular needs. 

Courses offered: 
1. Basic Appreciation - Comput ers; Word Processing; etc. 
2. Programming Language s 
3. "Hands-on" Experience 
4. Specific Applications- e.g. Word Process ing; Financial Modelling ; Accounting; 
Payroll; etc . 

K------------------------·······················------------------------------------------------------------------------------
To : TIES COMPI.TTE.R COLLEGE 

~~:~~ 

Tckplll011c: 01-258 0064 
01--402 ) 980 
Ol-262 69Si 

Titkll : 29'S46 TIES G. 

C>R~GON32 
SOFTWARE LIBRARY 

LIFE MEMBERSHIP £10 
HIRE FEES £1 + 25p p&p 

PER PROGRAM PER FORTNIGHT 

ALL PROGRAMS INCLUDED IN 
OUR LIBRARY WITH THE 

MANUFA CTURER 'S PERMISSION! 

We aim to be the biggest and best Software 
library service for the Dragon 

Send membership fee for : 
Membership Card, Regular Dragon Fact 

Sheet , Sofware list and Order Form 

SAE for details 

JOYSTICKS FOR DRAGON 32. Analogue Type with hre 
button, attractively styled 1of maximum reliabrnty and ease ot 
use - £8 pl<,s 50p p&p each. 

OUST COVERS. SOft PVC with black piping lo p,oteci your 
Oragon- £3.50 + 30p p&p. 

Hl·RES GRAPHICS PLAN SHEET. Map out your Hi·res 
graphics display for pertect result s on your Oragon - £:3.10 
iocp&p. 

SYSTEMS SAC. Foam lined nylon bag with extra foam 
inserts. Strong carry handle,shoulder strap. Transport your 
Dragon and Accessories with tun protection-£20 + £1 p&p . 

MASTER PLU G. Compact 4-way multi-plug compfet e with 
mains plug and 4 extension plugs. Good value at £9.50 + £1 
p&p. 

BLANK C12CASSETTES -highqu ality batch certified . 12 
months' guarantee, 60p. 

DRAGON COMPA NION. Essential reading tor serious 
programmers. Includes description of all , 4 resolution 
modes. processor speeds, easief input ol mach ine code . 
Rom routines. adding your own commands to bask: , 
disassembler Wstmg. £5 + 35p p&p. 

MICROCARE 
1 OAKWOOD ROAD, RODE HEATH , STOKE-ON-TRENT . Telephone: (09363) 5695 
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c.-, .. - M11,cl • • """' 2000 1.9,12.11 5.10 ,18.5 ,20 >32 " 5.2&x371 " • • • •• •• • c, 
~ 158.-'2 "'' Mt•7 • N A ,.. • 5.1 11.10. lfl-38 ''° >32 ,o 311><351 ,o • ••• • •• ., 
Coororioo ,. ' [1.881 M71d . ' . >9200 2000 ,., 5.l.12S ,10,12,115 200 ,,. 

" 457>cS6t " • • • • • • • • • ••• ., 
C4Monka"2 £1.988 M7xl • + • ,9200 2000 ... 6.75 .12$,132.15 ,115 200 "' "' 56tx45.7 '" • • •• • • • •• c, 
C4Monka"3 £2.'20 M7xl ' . >9200 - 3,4,8,8, 12 10,12,13.2,15,11.5 200 "' " 559x , 57 '" • • • •• • • ••• c, 
C4Monka730'l '710 M11 :d • 2200 >32 • 5.1.3,10,11.7 HXI >32 • 311.1)1279 " •• • • • •• • c, 
C.-730 • ms M 11xll • .... S,2 • U .3.10.Us.7 ,oo >32 • 311.IX401 7.2 • • • • ••• • c, ~- "" Mlx7 • NA N A 2 5,10 .. .. ,o 381•33 .. 3 • • ••• C2 ~- £>.02t M5d • N A NA 2 5,10 ''° "" " 51 4><38.I '" 3 • •• • • • • C2 --""" [ 1,117 • 2oaoo , ... ... 10.12, 15 ,. , .. 

" 4'4XI0,1 " • • • •• • • •• • s, 
0..PYoduc:lsMIOO £1,7,0 Mtxt ' ' ' NA NA ,., 5,8 ,10,1U , .. "' " f7 .5x5i4 27 • • • • • •• • s, 
0..Pn:JiillCts M120 [1 ,741 M 7x7 + '' N A NA ,., 5.10.187 ,oo 220 ,. f75>c5i4 27 • • s, --M200 [1,971 Mh7 + '' NA NA ,., 5,101,117 ... ... " 11.sxse, 27 • • s, 
Delli Soul\ OS IIO [1 ,804 Mt1e7 • • , .... 2000 ,., 10.12.lflS , .. "' ,u 90 1><408 " • • •• • 02 
Dillm SP 11P11 £2.127 - • .... ,.. ... 10,15 .. , .. ,. 5e.tx46 .3 272 • • • • • • .., 
~ ... £2,127 -- • .... ,.. U ,12 10.12. 15 .. , .. 11.5 5e.t><4e.3 27 • • • • • .., 
DMP 100 a .. M5•7 • • , 200 2000 ... 10.5 ,0 .. ... 40.1><209 30 I • •• • • r, 
OMP 200 "" Mtx23 • • 1200 2000 ... 10 120 120 •• 41 9><34.3 ,. 3 • ••• • • • TI 
OMP<OO - Mht,t)(t • • 1200 2000 ,., 10,12,117 ... 220 " 81 9),:404 " • • • • • • • TI 
OMP 500 [ 1,088 M23XII • .... 2000 ,., 10 ,12,117 220 220 " 51 b:33 127 • • ••• • TI 
OMP 2100 ''"" M • • 1200 2000 6.1.12 10,12.1ee ... 232 " 5,521'1381 20 • • ••• TI 
DAE- - Mtx7 0 0 .... 500 ,., 10,125.15 ,117 ''° 

,.. ... &Ux47.8 23 • • • Q I ........ £1.300 Mtx7 0 0 .... 500 ... 10 ,12,133.15 ,17 ... ,,. 15.5 64 ])(471 23 • • • GI 
DAE'"'° [1.370 Mtx7 0 0 .... 500 ... 10,12,13.3, IS.17 ,.. ,,. ,u &Ux47.I 23 • • • Q I 
ORE l81 0 " .... M tx7.t>OI 0 0 .... 500 ,., 10,12.13.3,15 ,17 ... ,,. 15.5 64 7X47 .I 23 • • • QI ........ £ 1.MO M 12xl, 12X20 0 0 .... 500 ... 10,12, IS ,167 120 ,,. ... 64 7x 471 23 • • • Q 1 

""""' "" M7xt 0 0 .... ,.. ... 10, 12 .5,15 ,175 .. ... • 41 !hc30 7.S . • •• • TI ~ 
""' " 30 "" M7d 0 0 .... 2000 ... 10,12.,s.,ss 120 "' 1S.5 -48.lx30 .3 10.5 3 •• • • TI 
DRS2'0 [ 1,431 M 7d 0 0 19200 .,, ... 10,12.15 "" ... • llx45 .. • •• TI 
OWP, 10 - • .... 2000 ... 10,12 ,. ... " 80.3x1tl " • • • • TI ._ ..,,.. 

''°' Mid .. ' I 19200 ,.. ... 5,125, 10, 11 5 .. 132 10 401X31.1 •• 3 •• El 
MlllO ffi/3 "" Mtxt . ' ' I 19200 ,.. ,., 5.125,10 ,115 .. 132 10 .OIX311 77 3 •• •• El 

"-""" "70 Mtxt • + ' ...... ,.. • 172 .. ... 10 401X311 77 3 • •• •• • • • El 
Epeon MX IOOfl/3 "" M . ' ' I 19200 ,.. • ... 100 233 15.5 587x4() 10 3 •• • • •• • El 
Fta:45 10 un Mtx7 OOO .... 712 ... 1.12. 11,17 .5 100 132 11.5 '2.5)(34.1 • • • • • • • A2 ....... [1,150 .. ,., OOO .... .,, ... U.s.10,11 2IO 132 11.5 48.Sx:t.se ,,. • • A2 
Fam:4542 £2.300 Mtx1 4 • + ' .... ... ... 10, 12, 15 "" 232 ,, 9'•~7 .. • ••• • A2 
F ... £2171 ' .. 1200 ,.. 3,1,1 10,12.15 .. 204 " 5"7X449 " • • • • • • z, 
o.n.r.l Eleclrtc 2030 ""' Mtx7 'I 1200 ... 2.4 .fl.l ,12 10.13,115 .. 211 15.5 S4IX478 .. 2 • • • z, 
Generll Elecn 2120 [1,751 Mtx7 ' I 1200 ... 2.0.1.12 10,13.185 ''° 211 15.5 S41X478 .. 2 • • • z, 
o.r..Pnn.rGP300 £2.217 Mht , 11x25 • 2 19200 3IO ... 10.12,15 300 120 13.5 $2XU$ 20 • • • •• • • • ~ 
0...111 Pmllr GP300l """ Mtxt . 11x25 • 2 19200 3IO ,., 10,12, 15 300 132 13.5 S35x51 .5 " • • •• • • • • ~ 

"" M7X5.llx8 ' . + N A 37 ... 10 ,,. .. ,o 397x32 _5 .. I •• 03 
ITTSWlll:3342 £1.711 Mtx7 00 1200 ... 2..3 .... 8.1 ,12 10,13.185 ''° 240 ... sex,1 10 4 • • • • 0 ITT,.._ 

"" Mtx7 OOO 1200 ... 2.•u.12 10,13.185 .. 240 15_5 $eX'7 10 • • • • 0 ,_ £1.M7 Mt>ct OOO 19200 2000 ... 10.12 ... 211 " Mlx502 227 • •• • • U<213 ""° Mt>ct + • .... - ,., 10 ,12.185 ... 211 .. 57 1)(432 17 • • • T3 I =· 
£2 2'2 Mt>cl + • .... ... ... 10,12.1'-5 ... 211 .. 57.1x'32 17 • • • • T3 

Micto Ptinptw• 980 CS,7 M9)(7,1ht • • .... .... ... 10 ,12.115 100 130 •• '11 )(27 .3 " 2 • • • •• • T3 
Miefo~-1500 "" Mf)(7 , 11Xt • • .... m2 ,., 10,12.1'-5 ''° 

,,. .. 51.0lt_t 11.2 2 • •• • T3 
MT120 1 £IOO Mtx7 .. '. .... >32 ... 10,125,19 .8.20 ... 132 ,o 34.3)(2 , 1 " . • •• • •• • M3 
MT120 l ,,.. Mt>c7 .. + • .... 132 ,., 10,12_5,181.20 ... 132 10 341.3)(2• 1 7.S . • • • • •• • M3 
MTII02 1 [ 1,645 M7xt + 0 + 0 .... 211 ... 10.111 200 "' " 569)(1$_2 ... • • M3 
MT1I02 l £2.205 M7xt • 0 + 0 .... 211 ,., 10.118 200 2, , " !561)(71.2 ,., • • M3 ,,,. .. , £UM Mtx7 • + • .... 220 3.U.1, 12 10,12.5, 18 .8 ... 220 " 9h'57 30 • • "' '"''°' £2,196 Mt>c7 • + • .... 220 3.0,1.12 10 ,125 ,11 8 ... 220 " lh-'5.7 30 • • M3 
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T-.~711 Cl,258 ThtinNl7>t5 •• .... ... 0 10,17 120 .. 1.5 - 401x l 5.2'1 ... I •• • -~ leJ<M~l10 C1.381 Ml>t7 + + • .... ... u U.10 ,115 '"' 132 15.5 85.4x50.I .. • • •• • "' leXM~l:20 Cl,438 Mtx7 00 .... 2000 0.0 5.8.10.115 '"' 210 15.5 l4X45 .7 .. • ••• • "' Teut......,..IMO ... , Ml >tl + • .... ... u 10.115 ,. 220 " 5H>t'32 11.3 ' •• • • • • .. TRD170S t834 0 0 ..... ... 0 10,12, 15 17 132 15.5 50.lx33 ,, 0 • ••• ••• • T2 
Toenibel1350 Cl.- .. 0 0 ""' ... 0 10,12 112 ... " 56X30 ••• ' . • • • • • • • • • • • • " w-.WM2000 "" Ml>tl + • + + . .... "" 1.1.12 5.11.13. 10, 13 .3, 111 ,,. 132 10 '39x33..5 12 •• • • • • ••• • WI w-.- [713 Ml>tl + • • + 1-1~ 1500_ -- U,12 Ul ,l.3,10 ,133,188 '"' 220 " 03X3" 
zx~ .... f;~ 

13 • • • • • • ••• • WI 

•• • • .. -
MONITORS 

Thestl!M_sj>llt ... _and_ . 
krlft aln is I diagonal mu.surlfflllll lninc:hts. Nutfyall monochrome monrton ICClplJ I ~ wlitt Signal from the klJl 1 I I I I 

compulef and mos1 con,cMtf1 1r1 eQUtpped wrtl'I C0ffl90S,IUI vlCleo output Colour monnon luture I w!def r1nge ot Mtn11 
systems ltlWI mono WMS it IS Important 10 !Ntch the ot.llpltl ol 1/0'X computer 10 tht input ol tht monrtot 

AnlMltdtNMt~tr'llblesound!Obe~tromalt)UbfnsiOethtmoMOr IIIHOtiMrtftfSIOthecotourofthetexton1 
mono monitor . Some monrton come with an 1ltl-fl1t1 fllttf to rtliew opemor dtscomfon 

11111..,. rtfers totht frequency ranotof SlgNIS towl'ltdl the fflOMOf Cll'l respond in MeoaHef1Z Dot ruolrtlN indlcltes 
the numberoldots whic:fl can be displayed acrosstht screen. the more Oots:. the sharper the picture . 

DIMtllSfNI indicalts the aru the unn occupies on the desldop - I I I I 

I 
1 

1111 I ! 

10 ... 37x42 10 "' HM27 13 0 ,120 13 • .. no ..... 30 •• HM27198 '2.563 .. • .. ... 50x•t .. •• 
HM27 11C 0,042 .. • .. ... 50x4t .. •• HM3el9 £3.'41 .. • .. 1200 '°'" .. • • 
Uoncw143 1.m t200 14 • 7 ... 85x!'i7.5 11, .. 
UonC..01438 £311 14 • 7 ... 85x57S 115 .. 
UonCIA>1431 [338 14 • 7 ... 85x575 11.5 .. 
UonQA:11441-m ..... 14 • " ... 85>t57S 115 .. 
UonCIA>1445 """ 14 •• " ... 85x575 11, .. 
UonC..01441 - 14 • " ... 85X57S 11, .. 
UonCub1451-m '""" 14 • 10 ... 85x57 5 11, .. 
UonQA:114$5 ,.., 14 •• 10 003 851(57 5 115 .. 
UonCub1458 "'' 14 • 10 063 851(57 !'i 11, .. 
Uoncw203 1-m [34' 20 • 7 ... 85X57 S 115 .. 
UonC....2030 "'" 20 •• 7 ... 851(57 5 115 .. 
Uon<>A>,0,0 t300 20 • 7 ... 15X57 S 115 .. 
UonC....""' [371 20 • 7 ... 151(57 5 115 .. 
UonC..02051-m - ,. • 10 ... 85X57.5 115 .. ...... ~ m, 14 • •• .. ... NA 157 PI 
LUllorUnM,1 ''" 14 • •• .. ... NA "' PI 
lu>aU...N "'3 14 • •• .. ... NA 157 PI 
TM22 t329 0 • • " NA 221134 5 .. J3 
VM14PSN £371 14 • • " 300 47x40 130 J3 
WriAOA, 1436,,-Til ""' 14 •• 7 063 11511575 ... .. 
Wolo.lb 144TIL '''" 14 • " ... 111511575 115 .. 
Wal~ -- ~ !' • 10 063 8511575 '" .. 

,.. 30.111211 .. LI 
EG IOO "' 12 "'- 0 ,.. 375>t29 0 LI 
EG101 ttl 12 "'- 12 ,.. 375X2t 0 LI 
LEOMOIIO ttt • ..w • 12 "" 22>t24 .. LI 
L£0Moe10 £121 • "'- • 12 ,.. 22X24 .. LI ..._,o t212 10 o,.,.. • 22 ... NA 0 PI ..._,, ""3 15 • 22 ... NA 13 PI ... £131 • - , .. 22 ... 22b2S7 " PI 
1112 "" 12 - ..... ... 2t .3>t30 t .3 P I - £114 12 "'- 12 ,.. 

"A NA PI 
N121003 £112 12 - .. ... 23>t21.5 7 PI 

""""' "'" 12 - .. ... 33X,0 7 "' PMI02 "'" • "'- • .. ... 22x20 7 "' PM1201 me 12 - .. ... 33 ,,0 7 "' ZerilhlVM121 ttt _12_ • Q!_~ • __!!.... ~ -~~ it_6 P2 

DISK DRIVES 
Thts: seebOII isdivlcled into categc)rin COYering5'1..in and 81nfloc,pyd1Sks 
::~"'u~~~d~kbyles()()·OtllkJIObylt • 1,024cfWacters ANotllisb coll.mnlSindudeGbeQijscj 

Manvtxturers can VifY the numbef ol desk data tracks iltld 1htM ar, i,Mckd iMO sec::iors This lffllMI s)'SOOl llows thei 
inlonnabon10 be storediltld retrie'l'edbyretlrenctlOlbmlng mar\:onthecksksothea,mc,utercan keecltrxkolits rlNtion The1 
sysie,ncan be!Wd, wnlftrtfffltlCtls kes:,tbyano6einthedlsk,0tsotl, '#htreltledwi:C)OSltionlsmo.vtored 11,ymagnehesagnal:s 

Some dnws MW one rud/wnUI lad !Of uc:h Side of the c:ksll so the b:J'flf has a choQ befween ...... Of NdSt· Mhll 
dnffl IS means tNt tl'II drives n both SltlQII ill'ld OOObll·sided 

M dlSk technotogy advanced ii became possible to cram more data onto the lloppyao dme$ ri featu11 lltnef liogl1 wNIM• 
(data) Nnity . ID me.ans ltlatthe drrws m both sinole and double demfty . 

The lnllt'fD acts as an imerp, etef so thl COfflPIJ1ef ill'ld d!sil can exc:hanQI intormatlOl'I EJCh device must haw the same 
interpreterbefofta usetutc:ableOOOOICbOl'I can be made The c:oMKtll <X>lur'Mlllowsyouto matdl thectmintertacestotnose 
n:tuded in the disk driva Of Mtlab6e at extra <:0$t. 

011 I IMb 1 1 I n l Soft 
t.t00 I 2Mb I 1 I 11 I Soft 



-· I I I -· I I 
1t J 

I I h !ihi!JJn 1t J 
i I h sihi!11n I . ! . J -.. - I 111 .......... I 

:•11l-1'•1 ... = ·-·~lll.'1 '.•1 1,1 ,, .. , ~·- , ... - 1 n -suo • ., c.orntnooor.VIC15"1 '345 171K 1 35 ... SSDO • C2 
~ ...... = UMb 1 n -DS.00 • F1 ""'*"°"'""" '221 .... 1 .. - sseo • c, 
C...143M·1 , ... - 1 n -sseo • F3 ""'*"°"'""' 1272 "'°" 1 .. -OSBO • C7 

"""""""'""° t:2.790 '"" 2 n ... OSDO e C2 Cornl0..9408T '''° ..... 1 .. -OS.BO • c, 
C-X"'30 £1,200 - 2 '"' ... OS.DO • CS c.cw.olO..ZL.1•1 ""' .... 1 .. -SSDO ... 
""'*"°"'"°"' - - 1 n -sseo • ... Cowo!O...Zl.1418 "" .... 1 .. -SSDO ... 
""'*"°"' ...... £1,144 ..... 1 n -OSBO • ... C:0..0IO..ZL.1'1 l:300 "'°" 2 .. -ssoo ... 
Elc:onFOl,10100 £1,438 ..... ' n ... SSDO • E3 CoMol 0.. Zl..241 £206 "'°" ' .. -OS.DO ... 
EiconFD8110.'SO £1.317 -' n ... BSSO • E3 eon.01 0.. Zl.2418 ""' "'°" 1 .. -OS.DO ... 
EconFOr.lO,'FBR £1,740 ..... 2 n ... OSSO • E3 Ccnol 0.. Zl..242 "'° ..... 2 .. -OS.DO ... ._""""'.., £2,013 - 2 n ... SS.DO • E3 Cowol 0.. ZL2t1 l:300 , .... 1 .. -OS.DO ... 
ElaonFOll20.'SD [1,972 .... 2 n ... ssso • E3 Cowoi 0... Zl..2t1 • , ... .... , ... ' '°'° -OSDO ... 
Eioonfl)l(10.'FBR [1.240 -' n ... OS.SO • E3 CowolO..Zl.2918 [320 ..... ' .. -OS.DO ... 
F 31 1 [1,725 12Mb 2 ,. ... OSSO • .. Cowo!O..Zl..2918" ""' ...., ... ' '°'° -OS.DO ... 
F320 '2.300 

~- 2 
,. ... OSDO • .. ""'*"°"'Zl.202 .... - 2 .. -OSDO ... .., .. , 

""' - ' .. ... sseo • ... ""'*"""'Zl202' .... ,,,.., 2 '°'° ..,., OSDO ... ..,.., 
"" ..... ' .. ... 0580 • ... CS<O ,.., - ' .. ..,., sseo • co 

,=:::;:Modll,1 .... -' n ... SSDO • " cs ... "" """ ' .. ..,., sseo • co 
M- "" , .... ' n ... 0500 • "' CS SOE '306 - ' .. ..,., SS.BO • co 
M- ""' ..... ' n ... 0500 • "' CS50F 001 ..... ' .. -oseo • co 
u-........1100 t1, 133 ,... 2 n ... OSDO • v, CSIO [$23 - ' .. ..,., sseo • co 

USO [1 ,011 ..... 2 n ... OS.SO • • v, CSIOO "" - ' .. -DS.00 • co 
'" t1.121 ,... 2 n ... OSDO • • v, Cwn1N AS 100 "" - ' .. ... SSIK> • co 
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T......,Modll11 ''" , .... ' n ... OSDO • " E040 1AT <370 ·-2 .. ... SSIK> • " ~Modllll [1 ,549 2-5Mb 2 n ... 0500 • " "'"'' [100 .... ' .. ... SSIK> • ... 

F0502 "'' """ ' .. ... 0590 • ... .., ... <380 . ... ' .. ... DSIK> • ... ........... "°' - ' .. ... SSDO • G2 -· I I 
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~hi!1111 
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1t J I h ........... me • .... 2 , .. ... DSDO • G2 . I LoweEG400AT '"' 2001( 2 .. ... SSIK> • " 
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I 
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Hewson Consultants 
We proudly announce our 1983 range of 

SPECTRUM SOFTWARE 
40 BEST MACHINE CODE ROUTINES 
FOR THE ZX SPECTRUM £5.95 
By And,-HrNson and John Hardmtm 
Sec11on A Three chap ter s e11pl•1n,ng wh it you 
need to know ab<M.11 Z80 machme cod&on th• 
Spec1rum 
• Ho w to IOM:I end uve m«h1ne code 
• How touse thtl1y1temYar1able1 
• How progr1m hl'tff are stored 
• How 10 use the stllek, the display, the 

11tr1001t1h1M1 

Section B 40 rout mes mclu dmg , 
• Scroll - up,down.1tdeto11debypi11elorby 

charac ter 
• SHrch and replace, token 1wap , string 

search 
• Rotate chuacter. 1nven ch111c1er 

horiz on11 lly and ven1C.8lty 
• Line renumbef - 1nclud+ng GOSUBs. \::;:;;;==-~-GOTOs. RUNetc 

NIGHTFLITE 

20 BEST PROGRAMS FOR 
THE ZX SPECTRUM £5.95 
BrAndrewHew son 
Prnqr1'm l!IIH 1nclude 
Ma,ch,neC~fd,10, Wr11" m()d,ly, ext"n('l 
•nd lo.r:t machine code u1•ng th,s all-bu,c 
program Nonlff(11ouse•nAuemble1when 
you haveth111)fogr•m 
l~x File LHrn abovt l,xe<.11eng1h record1 . 
"avf' n,ume,,e atwt si11n.g ,nfo,ma11on. add to 
wn. modify , ck"letf': and pr,nt you, reco •d s 
1<J#'al as• computer l>Hf!d 1,llng 1yslem 
Ouckshoot- learn how to man,pul•le 1he 
a1tubu1es Me and have fun •I the Hrne tome 
G111phu1 Consuuct up lo 210 gr•ph.c t 
ch•1ac1ers w11h the lull on-screen echtmg 
lac,l11+e1, enh•nce •nd modify them and rec•U 
1hem later 10 build• detailed d, spl•y 10 Hve on 
cassette 
Plus FOOTBALL.DIGITISEFI.OIAAV •n('lmany 

BACKGAMMON t&K 

£5 .95 
16 and 48K £5 .95 - -

8 L.,..els of J>f•Y lrom nov,ce to e11pen 
Fullcok>llr dttpl•y ol l•bles and dice 
G•mbleon• s,ngleg•meor •series, 
doub4eorQu111 Allth e fe.1ure 1o l 
the •nc i•nt 9•me 

NIGHTFUTE puts you 11 t~conuols of 
I hght 111c,1h flying 11 night You can 
Chmb , dncend talteoN, 
hnd. b1nkleftorr19h1 , 
N1v+g11e betw ttn bemcons. 
R11sel'lower the flap,, 
R11sellower 1he u~run1age. 
Ad1u11 eng1ne ,pm, 

:Iii; 
.. _ """'- _, ..• 

R1 1~e11he l\0Mvlry1ng amounts 
Runw•yhghts•ppe •ron•ppr<>Kh - - -~M=no=,-, .-.. -. ~ 

COUNTRIES ev=~~~i~7:1.:;;t; 1~:,c,•hp1101 ; : : ! ! • ! ! ; e ! 
OFTHEWORLD SPECVADERS £4 .95 
£5 .95 16K 
16 and 48K on one cassette Oefe.t eac h squ11dronof Be.p ie Z•i>t 
Coun lrtH of the WOftd 1s•n ilf'ld •not her • ppHr l only cloHf 
edoc•hon•I J)Kkagedes1gned to g,ve Cvri•n mother1h1p w1lh e1ectm9 ZMtte 

::i~~~~~:::~~::.'~':;,C::,:::!~e :~:e1 1o f,t•y fromOr1or,ssM1l1PK41 ... 
1
- • 

•boo11hem to closeyourevn •ndhope 
PLUS Two complell world INP 16Kve,s1ond1spl11y1•worktm11p, Re.11,mescoring 31,ves P•ng •la<:hC 
serHn d11plfys lor you to include +n shows lhePOt•honof HChcoun try•nd g,,gleblH1e,fo, h1ghet1 tc0re • 
you, o wnprog, am s n•m" •It c•l)l tal Detcendmg atteuodt 

::;;:;!1::;1~~~~,~~::,::~~:n;,nt• MAZE CHASE£ 4.95 
m••n l•nguages of each coun t ry, •nd 16 and 48K 
st•hshcson lugnt •nd sm•Uest .tor 8 Mu n. H,ghes1 score 10 date , k 
countries etc 4 mdependent gu•rdi•ns, J hves., •t••1.-:•: ~tllll:'1111 •• i;;~PILOT 16K ~;~~;;.',:'..:'.~:;~::',;,""= 

- ~ -~· • (ZX81) 10 score fflOl'e, 1nl lllM scom"II 

~-~-!I!!, !!1!!!!11!~;1£5 .95 ,----------------
Flyyourownancr•h 10RDERFORM :=:...~...:.---IO I pc N I 
tn111umen1t and , .. (louts I 
~s7. :.~~·o~gt:~;:.~~~LS I ::.O•::•:::•c::'"ccY_....,.. _____ ::..P•c.::od::u::c::..• -----,---" C•::•cc• _ 
... NIGHTFLITE· ·, Ets.n11ally I 
the wme 11· NtGHTFl1TE"'bu1 ----+---- --------- +----

w~=·~ H, "" G .. phK• ~ PUCKMAN 16K :=-N=--=--=-=-=-=-=~=-~~~:-_=:-_=:-_=:~=:-_=:-_=:-_=:-_=:-_=:-_==To=,~,,=_~ -=-~-=-~-=-a Cl u a [J (ZXBI) !',!':',~ ... -· 
-1-::"""1:1':-1-£5.95 IAdd,e,s, __ ______ ____ S,gned--- -

F: I r::::.u....::11 ~ lM,m L:9 -...- _..J ::~::,:~,':i?:r':,.ns : MvAccess/Barclavcard No. ,s ___________ _ _ 

=i..-. --a-~ Meg,c:1tr•wberr ,es I Post to HEWSON CONSULTANTS. 60ASt Mary'sS lteet . W•t11ngl01"d.011onOX100EL 
- - AHi time sc:011ng. Tel(0491136J07 



-J Il l 
l J h I , I Ii H 11 h 

TM,0.1 [14 7 """ I 40 ... ssoo • HI 
TI.1100-1 ,,,. 

""" I 40 ... ssoo • HI 
TMI00-2 '221 - I .. ... osoo • HI 
TMIOG-3'3M .... -I .. ... ssoo . HI 
TM1CI0-44M t2'7 .... I . .. ... osoo . HI 
Tt.:Mrl '373 .... 2 .. ... ssoo • 07 
Trl()ker2 [4i7 - 2 .. ... osoo • 1)7_ 

MODEMS 
A modem int"1Kts I computer and lhl '1elephone system so computen can communicate OYer long dlstlnc:u. tt conwrts dat.11 
to electrical putseso, sounds lhltcanblsentdown lhllloe AmodemcanbeCOMtCleeltotheliNldlrecttyorac:«1$bQly. AD In 
lht CMIMCiN column represents diret1linlc. wtlileA indicatnacoustic The~sbcooupief isliklaltrNletMephonl llll'ldset 
with a speaker in the coupler OJIC)OSing the phOne's mouthpiece and I microphone: OQOOSing lhl N/plOI A I in IM column 
micltes 1hlt both mtthods of attachment we available. ltud ratt WWS the speed with wtlidt lht data ii trwmitted. 

The modem mu5t be connecttCI to the computef lhroogh an inttftace. The '*'*' c:olutM kStt the m1in intert,oa; fNtvrtd 
on aCh modtm. AsyitdwOllln muns that data may bi trw!tfrtd at 1nteMls n J\lllllble or n needed. lyMlllf'oMn Oita is 
lransmrtteditreg,uta,lnttMb ....._a trioslefsdatainoneOirection, wt* lllft-,llb el!'ttransmitlr1CIMinllther 
dwectlon. but noc Mmulw1eousfy. fl ll ..,lei transmrtsand rtc:avesintormatlofl In both direc6oRs at once. 

Some modem$ can erlfi .... a ell Of sta,t a two-wa¥ COl'IYtJiition. Alsww means they can respond &o a td lrom nxher 
compute, , -_ .. _ 

l ~ h I d It H 
I ! 11 I! 

AJ31 1 os, • 300 RS232 • •• •• .. 
"'"" t73S 0 1200 RS232 •• ••• .. 
AJA211 '318 A 300 RS232 • ••• .. 
"''"" t73S A 1200 RS232 • • •• .. ,.,,,.. t73S • 1200 RS232 •• ••• .. 
AM211 t3S7 • 300 RS232 • ••• .. 
e.m.c 1200,1 Moc111 A [41 4 0 1111)1) RS232 • • • 83 
e.m.c:_!_200 I Moclll B ""' 0 IIIOO RS232 • • •• 83 

DISTRIBUTORS 
At ~T~.01.f.255575A2Mv91WDIIII PToducta, Mebtwn706288 .U --~ LICI.F\Mow,g 
71157'9 M Awl~ (UK). Slough 33344 AS Andlnon Jmcobeon lid. ~ 251n 

~11.~ ~a1 ~.:s_· ~~:i7:= ~ ,~~-~316216 M Bencoms«'dllafUK). 
Ct c.nwor.c.. 0~1011 c2 c.ommooor.~~ Sb.,gtt79292C3Cllloompltd , 8taocknlll50211 C4 CfQflol'I 
Eltcbontcl,O t .-119:23 CSClnon(UK ) ltd , 01-.07700CtCumlnL Ouildlotd50)12 1 C7C8L ~792097 

t~~~~~~~~~:?4010:.r ~ 
Et EC*)l\{UK).01·II000468 E2E ~041.-1 5125 U EIOOn..e.whll1125 E• E~E~ Nor1htmUd. 
NwitWld'll251 15 
Ft F-=ot. RNcfing 7'91557 
Qt Gevlike E~ ~ 2$331 GZ a..,- Mlc:r'o9. Amlfstwn 21321 

~ t~~-3'":lz~~~l~~~::~~ .8"gNcn507111 MITT 
Ccww.#nef PToducta,e..dorl304015 ~~S#~ Awon29&171 

--- I ! 
SendMa 700Serlel A t2S3 A 300 -·- I • • •• .. 

I 
~700S.-B = A 300 

RSZl2. '°"" I e •• .. 
SendMa 700 S... C ""' A eoo,1200 -·- I • • •• .. SlfldMa 700 S.- D 008 A 75-1200 

RSZl2. '°"" I e ••• .. 
s.na.u 700S.... E ,, .. A 30().1200 -·- I • • • .. 
Rla,121LSI [782 0 ""' "" • • •• R2 
Ra:.- MPS 3021 t2IO 0 300 "" • • •• R2 
~MPS1222 ,.,. 0 1200 .,, •• • •• R2 

PLOTTERS 
Ploaen use a pen to Plllgnohic:s or Charactffl on paoer IIOdel" lhl command of a compute... Theyart muaHy one of two trPes-
ftatbed or dn.lffl."A ft,.. hokts lhl paper fllt wMe the pen draws on ii in two dimemionl. A*- ptotter turns the paoer 
Yel'tic:ai,on a cylinderwtlill the pen mows honzontalty. Most plotters can CNngl pensduringoPlfation so aQrietyol cok>urs 
n:tlinelhldulmtsarer,lilable Mu,... nOlclteslhlnumbefofpensinopenibOnoronstlndby. ~ofltlepasi,erto 
be:used1111istedunder....,11m . 11umm,._....,... meuumltledlstanceinmilimetmpersecCCMftdbythepen 
"""1:Kts lflindudedinthebasicprieeOrCOfflliltbtrleost 

J I 
I J Jn H 1-. ...... l ! I J 

I Clb:,mpat '3.3112 "". A3 30an RS232'orlEEE 
HP7 470A (1.317 °""" 2 

.. 31 lom R$232(1E.EE•) ..,,. .... "" I .. 700mm (IEEh J ..._, .. ..., °""" I 

.. 7km {flSZ!:2. P8r .... +) 
_ ... _ 

'1.381 "" . .. ·- RS232 
W---WX.(163,3 <>.m "" •• A3 ,...,., (c.r.or.c..RS232.. IEEE+) 
W........,.WX4634 £2.515 

"" 2 
A3 ,...,., tc..on.c.. RS232. IEEE+I 

W---WX4635 '2.301 "" I A3 ,...,., (c.r.or.c..RSZ32..IE EE +) 
IW ...,.4«M C.074 "" 10 A3 ....... (Cenronica. RS232. IEEE+I 

W---4837 .. ..., 
"" 2 A3 ....... tc..on.c.. RS2'32. IEEEH 

IW..,.,_ 4138 '2.«15 "" I A3 ...... (c.r.or.c..RS232..IEEE+) 
W...,_,.WX4671 £1.129 "" I A3 ....., P• .... (RS232. IEEE+) 
W~ <ll75 £U3 1 "" . A3 ....., P• .... {RS.232, IEEE+ ) 
W....,...4731 [1 .781 """" . A3 ,...,. ~ RS232. IEEE+) 

Jt JonN & Brot., 061-3306531 J2 J J L.layd hlN'nentl. Loc::i<shNln4221 J3 .NC. 01 .... 502621 
l 1 Lowe EleclroNcs, M8llodt 4995 

I 
C3 

"' ... 
"" T1 

•• •• .. 
•• .. .. .. .. .. 

Mt M-..&Co lld,0 1.(ll()O 1m ll2 M009111, T~W.-.415M M3~T.ityltd. RNdng711711 liM Mcropute, 
M5 Moowar•. 01.zn 6237 

3333'~&P.-n~~227011 :~ ~ ·Ttdlnology 
01 0umefUK)lld,~ ___ _ 
At RMlld , 01-$38$921 ~ Fwa,T~. ~71001 R3 ANNrch~ltd.Odord249MI 
St SdronE19cCrona.~1754641 2 Sotd. 0 1-93042 14 S3 Smcron,eoo..r.y113521 14 Sytti,nt. t.MOt 102211 ~~~==s.:..~~v=z~~~ -m.zmo.ta YIY-~::== Wt W"""11 1n1 Ud.HighW)'oomb94451 75 

:~;:~~bs, 



STOP PRESS 
IN STOCK NOW 

Or ie I 48k ................... £169.95 
Commodore64 .. ........ £339.95 
Dragon32 ....... ........... £199.95 
BBCMode/8 .... ........... £399.95 

VISION sroRE 
3 Eden Walk Precinct . 
Kingston-on· Thames. Surrey . 
Tel: 01 -546 8974 

Brilhan t l You are llke Pacman. down 
in th e maze in three d1mens1ons. 

Sinclair Spectrum I 6K ... £ 124.95 
SinclairSpectrum 48k ... £174.95 

Blast t.he cent ipede while dodgm~ the Spiders 
amongs t the toadst oo ls. 

!~,~~!c9~~~o~~~~~n~ ft:~~s UTERM,NATO'\ 

··one of the best game s I've ever 
seen f o r VIC. E;11t erm inat or Is an absol ute mar vell r:;. ~~:~~~~ a~~~~~f~!1~b~~rlie vably fa st'° £6 . 99 

MOTORWAY MANIAC ; · . 
Race down the corrido rs dodging th e All machine code. accelerate tow ards t he on coming 
ghos t s and gobbling up the energy ~~a;~~c;l~~=t~~~togg :; ~ k:enpes w~:ne . Joys t ick steers 
dots . Radar screen also provided to guide you around. highest scores. Excellent use of grap hics. £g . 95 

.. The grap h ics are extremely fast and superb ly done .. l~c:J~t~•············ U.S. Compute Magazine. Feb. 83 £9 .95 1•11aM!U 
DEFENDER ON TRI . . ·. t' scape the ghos t s while eatin g the energy p ills. Choose 

Race against the clock. Fly you starsh•p through t he maze ! ~~~~e°"ae~~ th ree ghosts'" this classic £ 6 . 99 
of Tri.an abandoned space statio n. You must rescue some r,-- .2!- -- - - -- -- - ----------, 
sc1ent1st s before the station hits the sun . Activa t e your I To V1St0n Stor,. J Edfn w a1k f'l".cinct. K1n9stonoo Tha~. SYrrey ' 

shields and conserve your fue l through 4 screen levels . I PleaseS4Jpply I 
" Thi s game is except iona lly we ll done. The graph ics are I P&P 50pl)t'r ~assen ,or Jc asset tnormore P8P Frtt I 
great . The act ion is fa st . The sound effect s are good:· I ttncK>Semyc ritq ueror £ I 
U.S. Comput e Maga zine . Feb . 83 £ 9 .95 I orc ttargem yAccess. Barclaycard No I 
P A II ble From 3 Eden Walk Preci nct . I Natnf. Signature. I 

C...~ Klng sto n-on-Thame s I Address f 
•VK,l; Surrey .Tel,01-5468 974L _ _____________________ .J 

PC~ AP RILi, 198.J 81 



VIC 20/COMMODORE 64 
IEEE 488 CARTRIDGE 

The: DAMS IEEE is a simpk, plug,-in Cartridge tnterfaa: wtuch 
slots into the bade o( your: VICJ64 and bnks It 10 dlSk dnve:s. 
ianQuoll< pocks. prinias and <>the, pmph<,als . 
Run several VJC/64 's. from OOf: cbsk dllV't. 

£49.95 +vu 
{,.11cuod.• ;li•011VAl' G7 4"tl 

VIC Aid b a chip which s1o<s easily mto ... DAMS RAMN ROM 8omd. 
and o&n tlMl HtS dl.Jtditiu in one for tht kttn ~ 
............. Tool l<ll 
Gives otra commands. Auto, Numba, Ht:lp. ~~Trace. 
Step, UQ:ht Pm 8rf:ak etc. -Code-Gt,a S..,, Mancxy. Display. Load. Va'fv <IC. (s;m... 10 TIM on P£l') ~~~=~'!.a~: £19.95 + VAT. 

VIC MON ~ ..... ~ ........ 

V',stt our acw computer store. 30 Dale Street. Liverpool 
roc an your micro buys ! 

DEALER ENQUIRIES WELCOME 
Sad yoar bualnao card, and ncelw oar dcalcr 
'Fact pad<' NOWI 
12 moa1ba pens lit labour ............ on all prodacu. Anodw:r 6rw. product to enhance the machinit - cock ape.blttits d 

tht VIC. VICMON is the: ultimate~ akl lnc:orpora~ 
Aucmblu, llissassanbltt, Al R,.Locatc. ldmHly, Printine Display 
Scatus Rtalster, Display Memorv with pause lacitity, Ful Saun 
ksembly f.drt. Softwarf: r~Ht liom loops. ~ Sl~ \Nilh wriahk 

Please send me the~ itm,s f 

~";'1~the0AMSRAMNR0Mboard £19.95 + VAT. 
0<sani& ~s,mola,f asestate ' ,_k"'"'" ' 

I 
I a, do s«h<qu<I P O OR pi<as< deb• my I 
~~-No~~~~~~~~~~- I 

INarne-------- -- X 
1"""... I 
I ,,,..,~ ... , _ : _______ I 



PCN Billboard 
t,...Nl-l0 •,1h~alldca....cttc,onc: 
-•hold CCK!f..560.tcll £470 Tc-I 
1'u,~le llpo!lT).cOOl.gl421!i "1cr .... 
Dr11N UIII M,cd 1,w;I romplctc, 1hrcc 
Wtt t told,lwdt)~Gcfl11t11Cn:b0n 
f<w Nk:. 1,11\C £J0 (NI~ pncn, Oflty 
£110ono. T d01-24~56761hcr7pm 

......,,..... __.lmlC'l'OCOfflJIUICf 
•11hH1Un1CCeom Td Ol-691 '2.SII 

~ C1U1 11C• Amcric.1 wre,,. 
QK SK CEG\10"' Br,c .l. C.lltnde<I 
!ICT«n ,2 x 48. 'OOtiOOUe!-SC'IIC kNdin1. 
DA C leach. CJICIIM•·c -Nb Mid 
liOft•-vc . .Cl~OIIO Tdhtcrborolisfl 
07ll·~ryaftcr6f'm 

,-,. ..._ 12K • 12K. PSU. man..al. 
imp: bool. 1"11'"1 a('q~IIMN:I Sofl• 
'""'"' on CllU(Cllot 11w; lnudtn. elC £135 
one, Tri llodc)0293"-7J.~2,cYCfttftll 

lliildelr ZUl l&K Mldprwu«wttbonc: 
booli. and kMs of i,oih,-.r,l't Oii ctMellc 
Scllfoj-£100 TdWatc-ricld00.._11"69 
aftc1!ill;,m 

.......... fi:w!,,lllcPCTJ.lKJOO> 
tc:nn. r,n:,kworu,I)' ma,1n1.1uncd. iur· 
ph1Uo«-q1urcnxnu O.-f1Pn.alC'OM£915 
e .1rp1n 11 l.350 Tel 01·!170 !i78J '" 

""'" 
C. m 2001 nc• old R0\1 1,, ZAK. 
wna.lltc,tiwrd.1n1c-gr..imon11or ~t­
it. lflKn"'4 JOUndbo•. 'Am.>w' f:ibl 
io.d-w.•·c clup. "Tool:tut ', rms.-, 
p,nn.bool.J. O.,Oono. T cl Littlchamp-
1011 '1fR1 (W S-1) 

D tll lM m.anll'll,lcMhc-1c . .oi'1•:1re 
-1h °'~' .C40, tndudlq Muop. 
V11-fi1t,n,gh1.~rllou.lsl1nd,Stt-· 
bk. Ccnupcdc, J.D,Dd(ndm. Oltb 
r«ordl. (K • .,,._ -,.UIIICI. f10 I:*> 

T (I 01 ·'.Ml 9907 (V(ftltlp pr(krr«I 

TIS,.II oo6our lbK cuendcd llbic. Kif 
~111n111 ~11:b. cditor·aMCmbkr 
(ai n rqt). manuak 1nd Ill kM. 
(•·or1h060.f"-c'*"'1blold.hardl) 
med UIOo,,o) TdSuMkrland28.Bll 
aft(r6pm 

--~ .,Jhlpt11.1ootkol.6upn. 
n,ctM-.,m1tb ,1lllll. Tlffit PI(, Olcst., Siar 
TBII. PlaMKIG. Spaec lnultd(n. all 
n11macvb1e, aoo T d Sundtrllond 
285JIJ1rtcr6f)ffl 

V1D01.-R.JC1U. 16KRAMW1k:IJDI 
caw:11(, inanuah, kadt. 1round (120of 
c 1trat(boob.WX1ware).~indudc 
Che:». Mier~. Gala.u1t1 Mid Mall) 
othm ()(kr1 around C2J5 Tel OJI~! 
\417aflfr4pm 

.......... s.wn- ......... C'tlcM. 
n11tu -l!Ult0n. O»ta Bnr -t Ute 
-,wJ Lorn. Al br...d ••- Forwoleduc 
totakol~ni,., tJOOIIO Ttl 
C«M«y. ~1nd,or 5196J 

.._...._, 6rnl"Nlth..,12K.MJ;ca,nculWI 
toolho • •ndm1nualandkack AJk1111& 
pnrc .t205 o.o. Td Adam 01·567 2..)9.4 
t.f,cr4p19Londoft'ln 

Dll 11«, fikW:I)' k()1:lol,rd. QMCl!e 
rtt0rd.:1, plllS Cllc», llnlld(n , Su,r­
Trck, Foott»IM:.iugcr.othcrpma. 

PCN APRI LS, 198.3 

CMICIICS, nu,cl!uic<Odc bool,;, crec::• '"' 
Krcc-11 COii l140. Kn • .,, •• uo Td 
Farnborou&fls-o50..l 

M.4 - SpKc lnvadc:n. ca»c:IU:, 24 
, .. riation,, £10 or 1wap for another 
p1K AIIOrftlDfflmtadCMIC!krttor· 
dcr f«Spcanim. 8 8C,c1c ( Uv,cTc l 
01·9119 8138(¥C"llllflll and Wtt il.(nds 

zxs..c:n. tl bKJ.1•0MOn1h,old.•cc. 
1111duod!Df Dcklldrr . SpKle 111•-.ckn. 
JO.T•b1ndott~rp111CS Val11e(l,O 
,ppro• Td029}.51003.hhcr5pnl 

..CIIIOD0..1. )-, h~old.atite•. 
C()fflpktc ..-11h ( 150worthol,ol!Qre, 
•i.ll -«irpl (.)',II) ON) Of will,...,. for 
Sharp MZ80K/A Tel Leech 0:'1)2· 
666I0$1M141'1"' 

Dr.- m •11h oo ol t,0(1 .... rc pl1K 
JO)'ShCb, dl.lMro••cr and boots, £250 
c:..a Td ~kd»y68 178A 

Wic-ff andQMCl1(11n11. l6KRAM pK IE 
Boob. (150 ol ,ollwvc Worth 080 
Fulty bo,;(d, l2fl5 Ttl 061-9"1 1195. 
M1..c:hnltr1r n 

SIMI-, MZ411. '*SK •1lh ltn Bna. ,..,, 
Paxak and FonM. Al,ot Fonru 
A.Mtmhkr'Mlw2Mhl:rac1SW"'"'rw 
•idiro~1omeh,fllClcr,elloCfflor.many 
,....._.. pi~ pma and uh l1hcs. worth 
£100,..bo•«I Tcl.S,,..01-9j95278 

1&1lll1 ~ 8 MOCinaniaal1ndkad"'1th 
0\---CI 100 pmn llftd ptO&IIIM ont 
By1e .. M. l•vadcn.. Scraffibk. Deft• · 
dcrllftd Monsm Matt Oftly (90 TclT 
M~1f1 .01·2289008 

Aowll.._, 12K RA\ 1. ,oodrond1t1011. 
1ndlldt111 brad - PSU and AtOffl 
,napcboofr,; EAa:lk11tfnlC'OfflpUICf 
Only (11 5 ono 80 St lk:k:11°1 Road. 
Abc-rpvcnn•. G,o,c-n1 1'>1"7 ~UU . Tc-I 

SIMI-, Ill ... 48-K ffllCfO Sullabk for 
hofflrorbuw-.l111cpalaiwc11cand 
crccmcnc11 VDU. DuHCO\'(f lfld ow, 
UO of liOft...._,.c ,..c: lnvadcn and four 
nprMI~ Advc:nlwc: pmn Compk:1c 
wnlrl.anual OOOthc:klt Maac:hcilcr 
Tcl061·213'764cvc•f1P 

IIOt .,._ ZIIOA. 64K RAM R.MIC. 
1,ov llffl "°PP)' cJn;U. DACOLL tcflN1t­

al. Ot1-&2A 120 CPS pn ntcr. br,e 
-•11framc Soft•-.rc 8~ . Fortrans 
andothc r bn(IMll(t.and) ,nicvt:,1n. 
qOOUf ""'1•-.rc Tel Oa.5,81 2-451. 
l1 .100oroffen 

Wlc,.JO.c1* t1c-1111r1.AfrMt,;plM!Oft. 
27K om , RA M . 05 boob, U25 
et.rtndJies,(IOOCHICUN, MM•, wonh 
UOJ.wtlltatt~ T cl01·'.M26.J24 

ZUl ph,tStncla1116Kwitllto#t""'rc:wtth 
!ipCOill 'A'Ol"k M.IIIOfl Thr« IIIOllthsold 
0..tyl75Td0 1-&S48J86C\-cru11p0111)' 

Aowll .... 12KRAM 12KR OM( Roa 
IOftwuc- EPROM).PSU.1N•UIIMa&1C 
bootl.many11cadcfavoun1n. lnvadc:n.. 
Oala.uall. P.- .. fflNI.Oc:kfldcr.A.Mff· 
Otdt. Scnmt,l,c, L- under. Brc:1,t;. 
wtllldChc:s.Vrdl~ll~)Tcl 
Skclmc~le'1tm? 

SIMl-,f'C.IS00.. ..-11.h,K IN'moryeti,p 
Oftt)'t.-o-tMotd £1)0-w.,-eMkMl 
f700IIM•pnt'( Al11M1.NCl.lllll-· 
ah ,lldltdcd Tel UIOCMtr 888907. 
evc111np 

W.. .... EGJ003 , 16K RAM. ucd­
k111 aNMIIIIOII. {l{(l plut; W011h d 
Wlftwvc and bool,;1. bllrpt n ( 160 ono 
Td Mcd..-ly 0634-57Jfil eves 1nd -·-

,ori;bet;. OMc:llc: reOOfdcr. toflware, 
Commodore: l1111CrultONI and 1ec:hftleal 
dlltll&Ol'l&klrtJ?O.or,..,..,M BBC 
..odt:18111-c:onditlOII Tc:10~1 
01-67JOW)C>.tkNk 

.. ,.. _. -,..(11hmpm,csf0ftlw 
ZX311 I' d like 10 lWl!fJ idt.- •nd 
prosn,1111•,tllanyonc-llJ'C'd l 2-15.J-, 
MorOe man. 41. 11-,.11 \11('6 Ro.cl, S 
~oodfonl .LondoollE182 111 

MMf-,..,lb pt,u" of JO)'S(JCb Md l'A'O 
pin,et. Md.illt c-lllllld ll'Jd Deft • 
de, (170 Td0 1.fll212"hrm~ 

llll P,....S.ncta.l6K...,1hlOIIW11rc •nd 
.~,..Cllta.~1ndAs1cr· 
Old, Aho tc:11 cq,ic:fcfS.ndalr lhc:r . 
won.h 0Yc:' nu B.rptn 14 uo Td 
i..nuloxw,.,..11(Sa:ill•nd))l°'46c:¥C"IINII• ...., 
C............, fotfrttSp«tnani 
uw:n INlpl.lM re~. lltnb. nc"°"'. 
op-.c:tc Wntc:1081Dl..on&kJ,J88 
lps...-.elrl Road. Cokhcstcr. EMU SAE 
appreaatc:dbvtMlltc:wc.rmal 

c.lldlii- ...... M.t COtnpUtcr pmct 
Ver,- rc"'°"'blc pncu SAE for Ml 
lkpbur• . 4 C•rd>llal Aw-, K1r1p:1011, 
Surtc")' KTIS.SB 

DI I I M C11Momlocbbke1s.t. Qual11y 
ew,cuc rcc:ordcr IIOft• .. rc tapes, 
Advc:nturc.arndr,8-1c:d,totaloou 
(190 .Nrpna1L\l0 ~ f'lc:toS Woolky, 
-4.), J,et- S1rtt1. OonOII ~brw:hcSlc:r 
MIUSX 

•• iOfhiar"C Ind boofr,;5 for hllf pnoe 
due M> d!an(ll'I IO H 8C COffif!UICr 
lnctudc,I Mynold, QuinaaMcr. •klf!p-r. 
K_.yQ11rO'A·11IQ and~-•11y.il 
each Rekmiccpidc:il TclGodaffl'I· 
111123436. 

r BUY & SELL FREE AD FORM: 
For your free PCN 1d. fill in this form puu ing one word in uc h box allowing a maximum of 32 I 
words. Writ e in block capitals a nd don' t forget to include your name and address, or telephone 
numbe r. Bu t don 't send any money ... we offer this service lo our private readers, free ofchuge . 1 

It 's worth warning, however , that we absolutely will not include ads from companies , large or I 
sma ll. Also , we cannot guar1ntee to put any ad in a specific issue , but will v.'Ork on a first C(\ffle, first I 

:;;1e~~;:~:~:!«.~ ro:~~~~o~:::,:: ~n~::;~::~1.::,tw.~·~~,~~· Send your I 
I 

" 



.. 

ltltn: £10 pt:r single co lunm cm. Series discount available. ~ ON : Column wid1h. I col umn S7mm. 2 col umns I 18mm . 
3 colum ns 179 mm . Puw.M111 Dates: Every Friday. C..., o.tn : IO da)'S pr iorto publica t ion. Contact: : Ian Whor ley on 01-323 

3211. 

Software 

Sm•II School Softw•re 

~~~~10:w,~~~1:= 
llld'lnqJNol~INmingllC:hemell,hPac:MQNconwtola.,..c,1 
oqec:DY91N11d'ledp,og,-..-igl01helulh~olbBBC,8Micto, 
ll,C)C)C)l'lld by~~ . QOUrM l'IOtM. .lMll!M ~ 
~ptOgr#T'lanclPoacTNl 

~r...,.~ ···The~~~~:=~ ln"'9fbt•··· 
.. pnotd. tl.N iflc 

Buc~lol'a lul~andUllotTIIN~ a sae,IO'­
SMALLSCHOOt. SOFTWAAE.•t SINhL.-.,. HeyM,ngl.i.nd,P011 OHJ. 

THE 'BIG'& E 
FREE ! D BASE IJ CJ - •till available CJ 
_ .,,.,. phone NOW D 

SBORNED 
Telepllone (OZIS) 

67551 
North lu , lanbury , 
Olcoft.0Xl8 01'f 

IPECTA UM-TA S80 LV2 
VIDEO GENIE IOFTWA.AE. 

iie:J 
~~ 

.... ., ......... D -~S--. 
l,.._1'16M.'--I WIIJftT , .. et .. Uf.l 4" 

..,_._o.-i,,,,1 • .....,.._.11 .. uctD 

::':::= :e·~-~"C:'!: 
==.=r:.:~-r'..1=~~ 
:-..:...--: ... -..in .. , ............... 

:-::iiir!E$}!.:°=~ -------Ulll·----·--·'===~~s,-·-cwn :..:..,..-,.=.-= .. ~=l=-~ONf 
:C-~ ·~'C"'C..:.:~~ ...... 1m1 

=.!...~~SN:':.":.:°:..!'~ ............... .... 

VIC SOFTWARE HIRE 
An yo11 a Vic: ZO OW1MI'? 
W)J'11111Allfcu-abcv011r\'k~Hn1 Hinl.._anaa,-D.901*"...,_,,_ oa. . 
Juv,e..._..oltMNll~•ftlllta 

f\lilldM&ila.--orS--. 
'-lt ... hbleftwan ........ 

l l t ~krNc,K.-.... rtWI . 
Te ....... 01..-Ul)'I I .. SIIIII 

W.-.OPJdl'Ala'i'40Q.'800.WW..NC. 

RENT! 
Dilly , Weekly , Monthly 

IIMPC •.•.••.••••.•••••••..•.••.. hOll[R .O& 
SIRIUS10MbWINCH£fflR ••• h011£13.75 
APPlfllt ... ..... .•.•...••••.••.• h011£37.50 
UPlE II+ .. .............•....•.. lr•£21 .13 

Plus al penpher als and 90ftware. 
Prices above are r,w -t VAT . 

ATLANTA 
DATA SYSTEMS 

350/6 Old Street 
LONDON EC1V90T 

01-72914 11 

, ao,OflTNa• , =-:i...-- 1 .... 111.._,. __ _ 
,::S. ~=.,::.----M•W.1 
5, ij:_ ffl•l~I .. l'C..... M•'Hol ........ --···· .... ·--·-=-.=:=~!:':. ... - ,. - ... s. .... ,ia- 11 ... ...,..,,_ __ l'OII,.._ ---------

WANTED UAOENTL Y 

~c::-~~~' 
,.:,.~:=::.~~::;";. 

........... Y'N ..... 
~ ........ 

NOATHWISH LTD 
T)l(I Ol'IOUND ROOfl. ,W.U ~ STAHLn' 

I TI'll:ln . MAHCHll TOI IIU s,o 
., T .. , N1.a2 II U 

EDUCATIONAL PROGRAMS 
FOR THE BBC MODEL B ~32K) 

~,...;,~.;_=.--
GEOGPW"WY-ffWCl!-«*11, ........ ----~o1111-.... IMTHS-TRo\NSU.noNS--- ..... .......,...,~ .. ... __ .., .......... ...... 

Ollt, ................ ....... 
COIIIONAflO,TWAIIII) 

1111111111N.~u•iar t• :t1-•no 

PC'N APRIL8.198J 



JUPITER ACE 
USERS CLUB 

~i.=h~ 1!:':. .and 
SAEfordetails . 

R.msoft.110.0,geStrMt . 
Brigh ton BN2 1 RH 

l'ROBE THE SECRETS OF THE 
LYNX ROM/ 

FULL ZILOG DISASSEMBLER IN SK 
LYNX BASIC ON CASSETTE AT 

(4 .00 INC P&P 
OfUQIN l<>nWAPII 

i~°'""~.....-a...suM 

(:
• ASTROLOG 

4 REVEALS 
YOUR BIRTN CHART 
FOR BBC MICRO 32K 

"'"""'*~o1-.-...-.,..,.n .....__._.,....._,,.,, .. ~--
SOl)t7"5 TO 

G. JACOBS , 35 DONOVAN AVENUE 
LON00NN10 

DRAGON 32 or 
TANDY TRS-80 Colour? 

lotsin~:eve~~~i:,w 
~RAIN~,: x::n,,rn~page 

Send £2,25 (PM large 56p •.•.•. ) tor 
NmPle issue to 

ELKAN ELECTRONICS (Oept. PCN ), 
FREEPO ST, 

11 Bury New Ro9d , Prntwlch, 
Menche•t., M25 I ll 

o, t•lephone 081-7117513 

"'""'-
MtcRO USI PI T-.. HRTS 

l[H()f,j IHA# tOMI 
ZU1 Pf: CTIIUM OA1C 1 -· ..-...... in~,... .. -

MtcRO ,uN T·S NIPITS 
nl USIE.II fNOIOI. y 

HAVlYOUHEN IIY ~ T A.......,.,..._OI ... 
~u.~J":,·:=-

Q.21 lACH INCU*Vl 

ON! "'.:::~°1c':'t: ... 
UHIT 1,. HAii U..INDUSTNAl UT ATt 

OMAT WMU IIINQ,t:UD 

ZX81 & SPECTRUM 
HARDWARE 

~-:Z.~$.~..E'~T·· 
10--cr.....,... .....,Zlll'I_INC""" __ ..... ._ __ _ ......... _ ..... ___ _ 

, . ._ 
u,....a... , ...... ..., , 

......... ..,.1Q. 

POi APRIL8.198J 

Software 

Kup th1 bnk IIIMIJlfler 1t baf 
with ••• Homac 

ZX!ioffle~SP'*" 
- 0.llOMe ol up to I.OOO~ tor 

~anclM9l'IC!albtcaltlng 
-Flilldllllentry 
- MwllQN moel KCOl.#'ltl ~ cr.tilcatd. 

cuf\,~Sl.ndlngordln,dteddebltl 

"' -Pr.oicUcredilCWO* 
- UptDIMKIODUnlhNdingil~ll'I 

~monltli,.riod ...... __.mrry ......... 
- Prinlitdor~""""**anc1 

...,._.lof.,.,.,~ori,.riod 
- U...-,y llf9' o.rr9l'ICy NbNII 

HOMAC ONLY £12.50 
"'"' statelllDl 1 ~=:r.--("')NniN 

"1cHillcw.U LMtlt, .......... IIIII. 

David Martin Associates 
71A Prince• Ro9d , Richmond , Surrey 

TW10800 
TMphone :01-!MI 10S3 

Accessones 

0111C1 
CAll•TTE LEADI 

(W!lrltn()tOrcontrof) 
DlnGDlnanclAem*.IO 

~ 
Dln.:,TIYN.i.d(s 

a.• -Cu.AES PU 
mT ..... llts"-1 . Wl.._. , Qeah CW, U.X 

Ttl:1111551JH 

* SPECTRUM 
SPEAKER * ::-~~i:~~~ 

'#Olw'Mcontrol.No~needecl. 
o.t-,tS..SOiac.P&P 

Alu~ IJ N~O- . 
C-,..,.11MJJi. ...... DNNc.. 

Ti UOIIUII? 

TEXAIT 1HJ4 A @ 
CAII I TTE LIA.DI 

Ho~~~.;r-
£4 .15 -=c::.~ Cu.AES 

fflT..,.,.tNIIIIAII , W ..... . CktMrt CW1W 
T .. :1111551374 

SCIENT!FIC SUBROUTINE 
LIBRARY 

VOUJMll I - STATISTICSAND FITTIN G 
l'UNCTIOSS 

""-.SD • ....i......_.Jllftlll~. 

~,.:::-~,::-~~ 
-. ........... -.---·-· --VOl.lJ:M.e J - U."I LH raOGlAM..\U.."I G ======= VOUIM.li ) - fURnta STATISTICS 

~~ .. ==·l:=. ':': =-~~A~~~..:-·IIMWIM 
vot.UM.li 4 - n.ASSfOIIM.A TIOSS ,r 

SOllTISO AI..GO«JTHM.5 =-~~·~ ----~ICU,,.. ...... 
Seh-~~:'dw;-:-"DtiCU·II 
<UtJJ~DEC"riu~~=-· 

w..... ..... _._AT·ll"'"-UOI~ 
... a"' s.....-rs.sso~ -US· \AT 

MICRO LOGIC CONSULTANTS LTD 
S7 Statio• Rhd , Soutliwatc r , 

Honb.m , W. Suuc:1. 
TdcpltOM : 0401711818 

Pro•r~mm,n • lh< 

PET/CBM 
B, R~clo \\nl 

s-i _,.. • ....,._....,nrra .... ,"'° ,--~-, 
ADDUS$ 

DRAGON 32 JOYSTICKS 
r:, i::1!1X;:::~!fkt.;.":::!°::ii:•· 

OMLY £14.95 ... '75p p&p ·--CASCOM 
&7 ELITOW ROAD , 

BEDFORD MK42 9 NT • 

" 



.. 

Acce sson ~ 

SHORT -LENGTH 
COMPUTER/AUDIO TAPES ~~q":.~~-::w~.~=~·= 

then IN bK k and r.aa.. 
PremiumGtadeAgt•A .F.W.C.ssettn . For 
9HIT,pl4' , With • fflWliltnUffl ord9f 0, 25. )'OU 

can~ 25 cassett•s of 2'h minutes ~~i=. f;.1~ ~ pottage~ 
post wilh yo.w remittance kl ; ~ R .. =!~,~=~· :.-::."aj,:c,t= 
PE22:0 UA. 

AllprioHMe ~ olVAT M r1" 

To:~,:.:~~ · 
Nr Boston, Lirlcx>ln$hlrt PE22 0UA 

Please send me high-quality audio UIC)eS in ::.rnclty indiclited (tick ""*'· appk-

25 c .... u •• 
-£1.9Sp&pl 

0 21h rnins ..................................... £10.70 
O Smins. .. ..... ....... . .... £10 .95 
0 6mins ... ..£11..20 
o n ~ rnna ..... c11 .45 
a 1omns ................... c11.95 

50 c••••tt•• 
(inclJding C2.49 p&p) 

a 2 1A .,..... ................................... .. £19.95 
O SITW'IS. . .................................. £20.45 
0 6 mins...... . ........... £20.99 
0 71,,i rnins .......................... , • ..,.., ... C21.49 
0 10mins .................. ........... £22.49 

100 c••••tt•• 
(- £3.50 p&p) 

a 2Y1 mns ............ £38.50 
a s mns .................................... £39.50 
0 6rnint ........................................ £40.50 
a 11ArninS . ... ... .................... £41 .50 
0 10 mins ........................................ C43.50 
lnduding inlay Cllrd & sid&-labels . 
TOCA! Remittance C _ __ __ _ 
NAME _____ ___ _ 
AOOAESS _______ _ 

1..-.,,,,-PO ____ _ 
PINN rMkecheq\MJ PO ~ R.F.W. 

Insurance 

MICROSHOP 
Maintenance 

APPLE 
IBM 
SIRIUS 
VICTOR 

NATIONAL 
ON-SITE 
24hr 
CONTRACTS 

fj~.-\ 
COMMERCIAL DATA SYSTEMS LTD. 

Telephone : 0268-710292 (ask for sales ) 

Second User Equipment 

BERKSHIRE MICROS L TO 

~ ......................... ....................... 
w. ............ -..-.. ~ ......... .. ....,prlws°"....,. _ ____ -..-..... 

(0344) 84423 

COMMODORE 
8050 

DISK DRIVE 
e MONTHSOL D 

f•new J 
ONLY£7!$0 

(NEW PRICE £895} 
11·ffl 74Uf7"'5 

KELLYS 
COMPUTER MARKET 

SPECIALI STS 
IN 

USED EQUIPMENT 

USED PERSONAL COMPUTERS 
AND PERIPHERA LS 
BOUGHT AND SOLD 

01 -<lff6202 
01-41ff 43ff 

227 DARTMOUTH ROAD 
LONDON SE26 40Y 

Softwatt 

VIC·20 
The .,.,.,.,.. Slrike beck! 

SUPA VAD£ RS (une :.pended Vic) 
Cwiyoudeftind,ourrwo~o,wr iloiy 
.....,Wlltl,our4-w~fflluilN 7Cwiyoulhoot lhe 
....., tending a•ft clown tMllorll lhey hit lhe 
Mac8 7CwiyouR,plh8_.,..comm.ndofotoN 
M ~ ,vn IOwWds :fOl#' IAJ'ongtlold7 The twd8r 
you ligt,t, fie twd8r !hey Nilile l 

Super Ktlon .. ln mec:hinecode - £4.Nilne.. 
90M l!IIEAAUH(ww~Vlc:) 
Thlec:ouldt.wbN,,Clled~ .~ °' MmlOry to 8ll&8Ck. IUbdt .... . g,ound beMd 
...... Ind limlledlu8I. 

Alln!MC:Nnecode ," '•*rfflcl ,-~-. t 4.951nc 
OTHERPROGR,UIS AVAI..A&.E 
SENOFOR OETAl.S . 

OPUS2SOFTWARE 
5251531 London Road , Wett cHtt-on-SH, 
Tel: (0702) 42331 

PRINTERS AND COMPUTERS 
(tlSOII FXIO £419 

OKI, Seikosha, Smith 's CO.ona TP1, 
ca non AP400, Oltvetti Praxis 30 , and 
many others available Iona cdour 
business computer r:w full business 
softw are £2,600 . 
Special pnn!Of paci(age deal lo< Sharp 
MZ80K . and MZ80A US8f'S-inlerface, 
cable and softw are tot £61. wi-.-.... .. ,,_..o --P£TEIISOII 

ELECTRONICS 
Acaciem, St. Fort ... , Anvu• DD8 

2H.A. 
T•I.,..._ Forlor (0307) 62591 

POi A PRIL 8. 198J 



SOlTl'IIAMPTON 
HME~~by ........... cil 
~ --..ok,,.cou.ft9ckd:. --so-. «m as, "°'° 0 °' 1, ... 4022 ,,..._ a s "'-fy_....,...... .... ~__.. 

.t032 (kwp - ) [US , 4040 tslS , 4022 
ms 

WwJll)ll~~ 
COMMOOOttE M t:299 ,._.""" ....... 

FIEE O N CASSfm DECK with M 
700CWld500-~~~ 

710l121K...-.tor ,m s 
SOO, 121K.cotow, (.6,S 

Services 

=-~---==-...:=~ ---~:"~2!.u.~· 
Sl'-siMZ*IA.'W.- H.11 ----"'""'----=.=i:J.;~-----

,.. __ .............,_ ...... VAT 

omwt~."IOOOII OIAI.DI 

SuPER -V1s10N 
OSBORNE1 • • 

IJStJ~load.Shirtq, .~ 
T ....... to"OJ)T'4i0.LJ 
... ...,.(O"'Oj)~~ 

OOUllt.EOENSIJV 
8000l ­
PAAXIS35+CENT 
FX80 
ADlERTRD l 70DAISY 
Ol1VETTIM20 
01 PRINTERCAel.ES 

, ... , ... 
m s 

USlt 

"'' AVAU8L.£ 

"' 

PO OLS PREDICTlo'N"'"' -c-----.-...-....---THEDATA ••• . ___ ....,.. .. ____ a...._ 

~--·'"·...---......... --. ..... ___ _ ___ ~-Sll US AT LGmOI CDIIPVTUI FAM 
. ..._ __ _ 

To Advertise 
Cell 

lenWhorley 
01·323 3211 

STAIIIN31 
.... _ 
• ...,... __ ....,__ .. .....::_""'8CM.. 

CAU THE SPECJA.USTS .,~.,_ .... ..,. ·~----tll.00 
MESHURST LTD 

T.t:o:=t~~HNth) 
...... OOl,~ ....... . ... . .. . fl'll.eO• o..e,.• Dl,IIIMIO • ..,.._ • ____ _ 

---"°'s:=:o-..ca..-.Mt 

YOUR TRAVELLING OFFICE 
11\t ntw HX-20 from Epson 
is your complt"tt" busiM$$ 
system, powe:rtd by 
rechargeable batteries givin, 
up to fi(ty hours process ing 
betll.-Un charges . 16K 
memory with professional 
keyboard, micro screen , 
plain paper matrix printer 
and micro cassette drive all 
in one compac1 uni, just 

~~ , 
EPSON HX-20 

11.s• x 8S x 1.1s•( 1ha1'sa bout thcs.i:uo(this page) and 
wci3hing on.ly 3.Slbs. 

Take the HX·20 wherever you go- office, shop floor, 
warehouse, farm, building si1c, hospitaJ, home, on the 
sllttt , almost anywht:tt homt or abroad . Use it for 
cakul ations, diary , alarm clock, notebook , busfoess plans, 
quotation s, orden , data colltttion, market rnc:arch , 
programming , whatc ,·er your bu siness ntt<U. 
A unique micro system complete with Microsoft Basic and 
ma.ins adaptor from only £402 plU$ VAT. 16K expansion 
units, cab&cs and consumables all in stock. Some software 
now available. Call in and ll)' thc HX-20 now or call us for a 
demon stntio n in your office. 

TAP MICROS LTD, 

30 CURSITOR STREET, LONDON EfAA ILT 

ta~ 01-4059125 

PCN APR IL8, 198.l 

Appomtments 
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QUESTION: WHERE CAN I BUY ... 
NEWBRAIN 'A' 
NEWBRAIN 'AD ' 
SINCLAIR ZX81 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC 1 48K 
SINCLAIR ZX Printer 
SINCLAIR ZX 16K Ram pack 
SEIKOSHA GP-250X Printer 
SEIKOSHA GP-1 OOA Printer 
BMC BM12E Green monitor 
SANYO SCM12H Green monitor 
SANYO SCM12N Green monitor 

ANSWER : 

for £225 ·50 
for £260 ·00 

for £48 ·00 
for £121 ·00 
for £171 ·00 
for £168 ·00 

for £58 ·00 
for £28 ·50 

for £240 ·00 
for £200 ·00 
for £100 ·00 
for £100 ·00 

for £85 ·00 

m~CPiDCEll camPLITEPi SYSTEms 

Post and Packing : Please add £3 for each item ... any more than three items 
Post and Packing Free. 

For Access phone orders please ring 0532 681366 

TO MICROCELL COMPUTER SYSTEM S, PO BOX MT12 , LEEDS 17 

BLOCK CAP ITALS PLEASE 

NAME : ________ _ 

ADD RESS: _______ _ 

PLEASE SEND ME YOUR FULL PRICE LIST 

D PLEASE 
TICK 

Plm•deb<tm y Acc..,Accound I I I I I I I I I I I I 

ITEMS REQUIRED 

TOTAL 
POST AND PACKING 

TOTAL ENCLOSED 

PRICI 
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